DOCnHEST BESOUE' 



123 487 

AUTHOE 
TITLE 

INSTITUTION 

SPONS AGENCY 

REPORT NO 
POB DATE 
NOTE 

AVAILAPL5 FROM, 



EDRS PBIC5' , 
DESCRIPTORS 



. ■ . eg 007 323 

St-eingresSy Frederick ; Frost, Harold' J, * • . 
Stationar^Y' Engineering Laboratory ,tianua^l--2.- 
Purgers, 'The State Univ, , New Brunswick/ N.J, 
Curricula m Lab. 

New Jersey State Dept. of Satts^tion^ Trenton. 
Vocational Education. 
VT-102-315 
Har 76 ' . • 

For Teacher' s GiVi 



IDENTIFIERS 



ABSTRACT 



Of 



131p. 



ide, see. C£ 007 3i 



Vocat^ona l^TechnicaK^rriculu^ LaboiSE 
2nt gers — The State Oniversitj, ^ Buildi ~ 
Campus, New Brunswick, New. Je2:sey Oi 
Number ST-188, 12.50) - 



U103-- Kilmer 
(Catalog 



i3)^-$C.83' HC-$7.35 /Plus Postage. 
Behavioral Objectives; Building Of 
MM'ir.tenaRce : *FlSi'd Power Educati^ 



?ia'intenaRce ; *Fi^'d Power Educati 
Industrial Educat^n; Instructional Material 
Trairiing; *La^ora.i^ory Manuals; 
Engineering; Pp^ er Mechanics; 
Study Guides 
*S ratio nary Engineering 



ion; *Equipnfent 
Fuel2>\* He at i ngj 
Job 



FQper ating ^ 
^condary Educaiiion; 



The Sfeatipnary Engineering *Laborat<iry Mapual 2 was 
designed for voeationa-l/t^chnical high schoyol students who have 
received instruction in *tiie, ijasics of s'tat^onary en-gin eeriag. It was 
.developed' for students wKo will be operating a,live,plant and who 
will be respansible ^or supplying steam f^r heating, cooking, and 
baking. Each lesso^ in this manual lists behavioral objectives, needed 
apparatus, procedures, and assignments. The ma.jdr units are: 
engineering fundamentals, steam boilei^Sr,r boiler fittings, boiler room 
systejns, feed-water accessories, steam a/ccessories, fuels, combustion 
acce^sorie3, combustion, bailer plj-ant ^instruments ^ boiler water ^ \, 
conditioning, compressed air system, e]/ectrical, operation,; aiid 
service and maintenance. (NJ) 



*Hc*****************************^**** 

* ^ Documents 'acquired by ERIC incjlude many inf or mal unpublished^ 

* materials not available fram oth^eri sources. e'rIC makes every effort 
.* to obtain the best copy available. Neverriieless^ items of margilnal 

* reproducibility are often encountered and this affects the ^ualitj 

* of the microfiche and hardcopy reproduction^ EPIC makeis available 

* via the EPIC Document Peproduction Service , (EDRS) . EDRS is hot > 

* responsible for the quality of the original document. Reproductions 

* supplied by EDRS are tlje b^st that can be mafle from the original. 

******************** ********«*c****3^c*** ******** ***i*c ******** :^*** 3ft** *5****** 



* 
* 
* 
* 
* 
* 



» — t 

■ -CD 



STATE OF NEW JERSEY . 
DEPARTMENT OF EDUCATION . ', . 
DIVISION Of VCiCATIO^AU^UCATION ' 



NATIONAL M^STlTgre OP 
fOuCATlON 

•-^4..:;^;:,:,^^V.' ^^^^ 




Ij. ABORATORY-IVIANUAL - 2 



J 

ERIC 



FREDERICK M. STEl,NGRESS, INSTRI^OR 
^ HARqLD J^ PP-OST, INSTRUCTOR 

BERGEN COUNTY VOCATIONAl^^ECHNICAL HIGH SCHOOLS 
^' HACRENSACK, NEW JERSEY 



State ot New Jersey 
Department of Education- 
Division of VocationaJ Education 



STATIONARY ENGINEERING 
LABORATORY MANUAL- 2 



Frederick M. St^ingress. In^^tructor 
Harold J. Frost. Instructor 

^ c 

Dr. Neaj B. Perkins/ Superintendent^ 

Bergen Countv Vocational-Tcchnic?il High Schooh 

Hackcnsack. New Jcrsev 



Vcjcationa) Technical 
Curriculum Laboratorv 
Rutgers The State Universrtv; 
Building 4103** - Kilmer Campus' 
New Brunswick^ New Jersev 



3 



NEW JERSEY DEPARTMENT OF EDUCATION 
FREDC; Bl'RKE COMMISSIONER 
RALPH H I.ATAILIE DEPUTY COMMISSIONER 



DIVISION OF VOCATIONAL EDUCATION ' 
STEPHEN POhlACIK. ASSISTANT COMMISSIONER 



ERIC 



I 



CURRICUIUM LABORATORY 
RUTGERS THE'sTATE UNIVERSITY 
. ByiLDING 4103 KILMER CAMPUS 
NEW BRUNSWICK, NEW JERSEY 



r 



TABLE OF CONTENTS 



i 



J' 



N 



Unit I lnrroducti(/n to Stationary Engineering' 
A. Engineering Pracnccs 

1 . Shop Safet\ ' 

2. HandKng Fire Fighting Equipment 

3. Housekeeping ^Painting) . ^. . . 

B Shop Organization ^md Management 
> 1 Shap'^^ganization and Management 

Unit n Engineering Fundamentals 

A. Pressure - Work - Power 

1^ No Shop ^ ' 

B. Boiler Horsepower 

1. Fact or of Evaporation 

2. Developed Boiler Horsepower 

Heat 
1 . No Shop 

'2. No Shop. ; ' ^ • 

3. Saturated *ind Superheated Steam 

, T). Gas Laws / 

1 . No Shop 

Unit in Steam Boilers 

A. FirctLibe 

1 No Shop . 

2. T\pcs of Firctiibe Boilers . . . 

3. Construction of Firetub^* Boilers 

B. Watcrtube 

1. No Shop possible field trip 

2. No Shop - pdssible field trip 

3. No Shop - possible field trip 

C. Mechanical Inspection Bureau 

1. Boiler* Certificates 

D. A S,M.F. Code 

1 No^Shbp • 

Unit iV Boiler Fi.ttings 
A. Safet\ Valves 
1 . No Shop 

2 SaletN VaKes fCOnstrifction) 



* , . ^ Page 

• B. Bort(jm Blow-Dovvn Valve 

1 . No Shcp 

2 Construction of BottoTTi Blow-Down Valves .... 21 

C Water Column 

L Construction of Water Column 22 

2. Location c>f Water Columns According to A.S.M.t. Code 23 

D. Steam Gages ^ 

1 . Using Test Gage . . ' 24 

2. Dead Weight Tester' T .... 26 

E. Internal Feed Line ^ 

1 . No Shop 

F. Soot Blowers * 

1. No Shop - possible field trip 

. - ./ s . \ 

Unit V Boilerroom S\ steins . \ 

A. Feed-Water Systems ^ 

1 . High- Pressure Feed-Water System ... .\. ... . 28 
I 2. Low-Prcssure Feed-Water System .... V ... . 29 

B. Fuel Systems - 
■ 1 . FueJ <>il System \ . . , . 30 

2. Fuel Oil Tank Soundings . , \ . . . 31 

\ 3. High' and Low-Pressure Gas Systems 32 

C. "Draft, S\ stem 

1. Drafr System 33 

Unit VI Feed-Water Accessories a ^ 

A. "Piping 

1. No Sliop 

2. Feed Stop and Checks 35 

3. Gasket^ Selection and Measurement t . 36 

B. Feed-Water Heaters ) ' 

1 . Open Feed-Water Heater / 39 

2. No Shop 

3. No Shop 

C. Controls 

1. Fc6fl -Water ^Regulator . ^ 40 

2. Low^Water Cytoff ''. . . 41 ' 

3. (iasket Cuttiag . '. . . \ 42 

^D. Condensate Tank 

1. Atmospheric Return . , 43 

2. Vacuuni Tank ^, . . . ' 44 



o 6 

ERIC 



^- . 

Page 

1 iproccitHii: l^i^)ps , . , . \ \ . 45 -' , 

2. C'cntnlui:a!f.Piunp ^ 46 . . 

3 Injector , . ^ . . . . . . . . . \ . 47 * 

L'nit VII Steam Accessories 

A. Piping 

^ 1. Steani to Water C\c!e » ~ 48 

2. Steam Headers . . ' 40 — 

3. Use oi^* the Nipple Chuck 52 

4 Pipe Fjtting .... , . . 54 

B. Valves _ ♦ * 

V. Main Steam Stop and AutonTatic Non-Return Valves 56 
2. Pressure Regulators ; . . . • 57 

C. Traps I 

1. Non-Fleturn Traps V . 58 

I). Separator^ 

1. No Shop ^ ; , ' 

2. No Shop ' \ 



E. Superheater 
* 1 . No Shop 

• ^ F. Dc5uper Heater • 
1 . Nn Shop 

Lint VIII Fuels 'No Shop 

Unit IX Combustion Accessories 
.A Oil 



1. Oil Tanks and Piping . 59 

2. Fuel Oil Pumps and Heaters 60 

3f C>car Punips . . . . : 61 

4. Pressure Atomi/uii: Burners 62 

5. Rotar\ Cup Burner , . 63 

. 6. Air At(Mni?ing Burner 64 

B. Coal . . 

1 No Shop 

2. No Shop i * ' 

C. (;as 

1. das Piping. VaKes. and Fittings 65 

f). C(>ntrols ^ 

1. On Off .Controls 67 

2. Temperature -Pressure Regulators and Relief Valves 68 
3 PrograiTinier 70 

Unit X ('onibustion ' ^ 

A. Chenustr) - ' . ^ 

1 . No Shop / 



9 

Page 

B. T\ pes ' ^ , 

1. No'ehop \ ' . ; . 

C. Process ' - , [ 

1> Combustion Process ' . . 72 

[). Analysis of Flue Gas 

1 . Fyrite Analyzer '74 

2. Or^t Analyzer 76.*^- 

* E. Application of Combustion , ^ 

1 . No Shop 

2. No Shop ^ 

3. No Shop 

Unit XI Boiler Plant Instruments 

A. Flowmeter 

1. Dffferential-Pressure Flow Meter . . ,.V 78 

2, Positive Displacement and Variable Area Flow Meters . 79 

B. Draft Gages 

1. Calibration of Draft Gages ^ SO 

C. 'Tl^ermocouples ^ 

1. Locating and Describing Thermocouples 82 

D. Recorders 

^ 1. Interpreting Recorders ' 84 

E. Smoke Indicator 

1. Maintaining Smoke Indicators . .' 86 

Unit XII Boiler Water Conditioning 

A. Chemistry of Boiler Water 

1. No Shop 

2. 4^0 Shop 

B. Chemical Treatment 

1. Ii^ernal Feed-Water Treatment 87 

' 2< No Shop 

\] C.Cliemical Control 

^ - 1. Chemical Control Methods 88 

^ , 2. Blow-Down Tank 89 

> ' * Unit XIII Compressed Air System 

A. Introduction ' j 
1 . Ho Shop 

* B. Basic Systems ' 

" 1 . Components } . . , ^ . 90 



ERIC 



IV 



8 



1 



C. Operation 

* 1'.' Compressor Operntion . . ^ / . 92 

D. Maintenance ' ' : 

1. Compressor Mnintenance 94 

Cnit XIV Electrical , ' ^ ' ' 

A. Safety . ' 

1. Electrical Safetv ^ .* . . 95 • ^ 

B. Review of Basics . ^ ' ' . 

1. Electrical Circuits . . . ^ ... 97 

2. Basic Burner Control Circuit . . . 98 

C. Components \ ^ . 

1 . Starters. Relays and Switches , , . . 99 ' ' *^ 

2. Fuses. Breakers, and Heaters . 100 

D. Meters 

1. Tvpes and Uses of Meters ' 101 

Unit XV Operation . , ^ 

A. Duties and Responsibilities o^f Operators , / : 

1. Taking Over and Maintaining a Shift 103 

, 2. Assisting In Plant Start-Up and Shut-Down l^^"; 

- . 3. Fuel Change Over ^ . .105^ 

, ' ^ "^'B. Adjustments _ . < ^ 

1. Draft Adjustments \ . . . , . 106 

• 2. Oil and Gas, Adjustments" 108 

C. Emergency Procedure ^ . . ♦ ^ 

i. 1. High -or Lew -Water Condition \\ . . \ 110 ^ 

2. Flame Failure . "^3; V • - 



Unit XVI Service and Maintenance * 

A. Boiler Routine : " 

— -1. Cleaning Fire Side . .... . / . • - * ■ 112 

2. Cleaning Water Side . . . . ^ . . / . 113 ^• 

3. Boiler Inspection . * 114 

4. Laying-Up a Boiler . . ■ ■ ^' 

5. Replacing tage Glass ' . 11^ 

B. Burner Routine . . t - 

- 1. Rotary- Cup Burner ^ 117 v 

2. Air Atomizing Burner , 118 

3. Gas Burner 119 

C. Auxiliary Routine I * \ 

1. i/alvc Stem Packmg ^20 

2. Sump PuiTip ' . ^. . . . . . . 1V21 



ERIC 



INTRODUCTION TO THE; ENGINFERING DEPARTMENT STUDENTS 

\ 

,No^v tluu \ ou have deci(jkd to enter tho Statibnar\ Engineering Progrcini, 
rhe\nc\t two vears will be spent acquiring the skills ^nd knowledge needed 
to'-'^v-ntcr industr\ and successtulK compete. You and \ ou done are 
responsible Tor \our Uiture IndustrA' .needs workers who have tlu^ 
knowledge, ^kill, self discipline and pride in a job well done. \ ' 

The engineering instructors ,w'ill continue to stress .safct\ ^ neatness, and 
aecuracv You must learn to accept responsibilit) . Take pride in yourself 
<gid the plant that \ou wil], be learning to tnaintain and operate. 

■ You will be introduced fo the fireman^ responsibilities and duties. You 
will also learn how to better hajidle tHfe. tools of vour^crade. 



'It is important fhat^v^ou keep in fiiind that v-ou are operating, a live plant. 

\V<'yarc responsible for supplvuig steam for hedting, cooking, and baking. 

\\c a]so suppK steam for Our air conditioning and hot watei; sysfems. Our 
, plant must always operlffe: we cannot shut down. 

The , engineering instructors hope that this will be a profitable and a 
^pleasant vear. Plea^se remember that we are iiere to heifrvou: we cannot 
do it for \ ou . ^ ' ' ^ ' 
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assi(;nment i-a-i 



Title: Shop Safety 



Objectives: * ' ^ v 

1. Be able to rccogni/c all shop safety rules. 

2. ftp able to correctK report an accident. 



Apparatus: ^. ^ . - , . - , ' , ^ 

" ,M * List of shop s^tety rules W , ** • * * 

2\ A'ctidei\t 'r^eport tbrms ' \^ \ ^' ^. ^ - 

3. ^Safet^ glasses ' ' * * 

Procedure: ^ 

1, Read overjist of Shop Safetv Rulei>. . ' 

- , ,2. check over acG>ident report form '^and ba familiar with reasons^'for immediate 
filling. ' ' - ' 

3. Check and adjust safetv glass assigned to you. 



Assignment: 



.1. Can \ou I'xpUin why shop safetv rules must, be followed? 
2. Take list of shop safetv' rules home, discuss them with vour parpnts. Have them 



signed and return to your instructor 
3 Whv do vou tecnwca 



ring safety glasses is a good idea? 
-l Fill out an Accident Report form. Assume that your hand was burned by steam. 
Make up the rest of the details as you think the accident might have happened. 
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ASSIGNMENT 1 4^-2 . ' ^ 
Title: Handling Fire Fighting Equipment 

» • ♦ * 

Objective* ' , - 

\. Ik able to use water. C()2 and iuaiii extinguishers tp put out a fire. 

Apparatus: 

1. One water extingubhcr 
2 One CO2 extinguisher 
. ^ Oile large inason'3 mixing tub 

4 One foam extinguisher , 

5 One 't^allon of gasoline ^ ^ ' , 

Procedure: " 

1. Students will tirst exannnc three fire extinguishers and be familiar with how to 

operate eacli.^ . , ' * * 

2 Instructor will set up masunrv tub with 3-4 inches of water and pour one gallon of 

gas on top of water. ' * v . 

^ Instructor will start firu and sliow ho^ each extinguisher is Used. Studcftts will 

observe results of cacli extinguisher on fire. j ^ ^ , ' , 

4. Instructor will start a new fir^ and each student will use a fire extinguisher to put^ 

out fire. ^ * ^ ^ 

Assignment: \ * 

1 -Following the procedure above.' students use /ire extinguishers to put out fire. 
2: What was the effect of the water'c.xtinguisher on the gas fire? > 
^. Which fire extins^iiisher did you' find easiest to use? • 

Note This unit will be dune in an u^en area behind ^hool with engineering instructor 
present. He will start all fires. 
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. ' i - - * ,/ 

ASSIGNMENT l-A-3 
Title: Housekeeping (Painting) 

Objectives: 

1. Be able to properly mix paint and prepare area for panning. \ 

2. Be able to panit lines, boilers, or auxiliaries in boiler r^om as assig>jied» 

3. Be able to properly clean and store bnuslies and paint cans atter pa|nting» 

Apparatus: r , 1 - 

1 ' Paint . 

2 Brushes 

3. Cleaning bucket 

4. Drop elotli § ^ * ' 

' ■■ ( 

Procedure^ ] ^ \ 

1. Inspect ai;ea assigned^to you to make sure it'has been cleaned- There should be no 
signs of oiK grease, or dirt of any kind. 

2. Sign out brushes of proper sue. sue will depend on area assigned. • 

3. Sign out proper color paint. 

4. Use paint stiraT-and thoroughly mix paint. 

5. Open paint can being careful not to damage can or cover. 

6. Use drop cloth^ .'to protect surrounding area. 
'7. Paint area assigned being careful to avoid runs.^ 

8- clean all paint brushes everv day » With oil base paints, clean in varsol and then 
soap, cftid^.t^^cr. With acrylic orrubber base pain{;^, "use soap and water. 

9. clean p^jit can rmi and close canjids tightly. Do not damage covers. 
10. Hciye instructor inspect area assigned, paint brushes, and paint cans for a d<ii!y 
^radc; 

Assig'nment: 

1 Follow proeedWe outlined abo\c and paint .irrca assigned to you. 
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ASSIGNMENT 1-B-l 



Title: Shop Organization and Management 



Objectives; 

1. To know student's responsibilities 

2 To know student's responsibilit) in tool crib^ \ » 

3. To know student's responsibility when acting as firejn'an. 

4. _Iij-4caQw smdcnt's responsibility when acting as engineer. 




Apparatus: 

1 StudcQt's 'responsibilities 
2. Tool crib procedure 
3 Student firemen responsibility 



Procedure:^ 

1 Review student responsibility. ^ 
2. Study tool crib procedure sheet. 

Stud) fireman's duties. 
4. Studv engineer's duties as presented m class. 



Assignment: - * 

Ik' prepared to carry out vpur duties when assignqd to tool crib, fireman watch, 
engineers watch. Remember your .responsibility when assigned , to these duties. 
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', ' " ■• ASSIGNMENT 24A-I-I 

Studeox's Re:;pqnsibilities . ' \ 

1. Obscrve'alf.shop safety rules at'all times. - 

2. Report to' shop on tini^ and with clean Work.^loth^s. 

3-*^ndlc all tools jinB equipment with fcsps^ct' . ' , - 

4. Clean and return tools'and equipment their proper locations after, use. - * 

5. Place oil rags in their proper container. . * . 

6. Complete all safety chcck-oull^ts before using pow^r equipmenr» 

7. immediately report any accident to the instr,uctor. • • ^ ^ * ^ - \, 

8. Complete all assfgnmejits using, good engineering , standards- of^^safdty. accuracT's 
nieatrfess, an4 thorough ness. ^ ' . - . ' " . ' . ' 

• 9. Report any unsafe conliitiQns- observed to th^ instructor^ Safety is' everyone's 
r(^sponsibility, - . . , ' \' ^ . ^ - 

10'. -Treat vour fellow students With' the respect you yourself vyish jo receive^. 

.•Conduct yourat-lf at- ^11' timcs/in 'a^maVmer' tha; will bring Credit to yourself, your 
schooK and our engiDeering- departrHent. Any discredit ^ ^reflection not only on . 
\ourself. but on the tdepai'tm^nt -as ^ vyhole. We are very^prpud of our.pa^t graduates. 
Tltey -have- been accepted in indus.tr^ witFi^^H the dignity and. rights 'of pbe .stationary 
fireman ^and cngiijeer, it is your responsibility. t'O'Mive^up to their d&eds and 
accon^plishinents - ' Vok cdfi do nof/im^-Zmv- you'cati^dnly'do morc^ ^ 
\ ft I ^ 



ASS!G;^JMENT 2'-Av1-2 
Tool Crib Procedure 



V, Student assigned to tool crib *w ill get keys from instructor in charge. Check all tools 

and report anyi missing tools at once. . 
2 AlK tools or equipment will be issued onl\ after receiving tool equipment request slip. 
3. TuoJ\equipmeny request slips will be filed and returned or^ly upon return of tool or 

equipment^issued. . * . 

4 * Tool crib man will not allow ^anyone other than instructor in charge to enter crib 

area. . ' . • 

5 He. will he responsible ;fQr keeping ail equipmenf^and tools in,\yorking condition — 
Examples: * ' . 

a. Sharpen drill bits * . ' 

b Sharpen chisels 

c. Repair" alt drop lights 

d. Check plugs on' all drills ^ 

e. Replace damaged hammer hanfiles^ - * 
C Check chisels fo» mushroomed heads 

2- ' Clieck blades Von screw drivers 

6. He will. report t6 engineering instructor at end of shop period any tools or equipment 
outstandi-ng and who signed them out. ^ . 

7. ' The tool crib man will not leave tool crib una^nded for anv^reason. 

8. He will b^, responsible for locking up and returning*tool crjb keys. 
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ASSIGNMENT 2-A-1-3 
Student Fireman's Responsibility 



Students, assigned as firemen wilHj^ responsible for the following: . . . 

Report to Boiler Room in woric clothes on time and take over Vatch following prpcedure 
outlined belgw: 

1. Check water level on all boilers on line by blowing, down g^ge glass and water 
" ' column. , ' 

2. Blow down feed-water regulator and low-water cut-off. 
^ 3. Check steam pressure and condition of fites. 

4. Check all running auxiliaries for proper temperature; pressure, and lubrication. 
. 5^ check log for any orders on previous shift. 

He will report to instructor in charge anything he feels is out of order. Then he will 
proceed with Neman's normal duties: V- 

1. ' Change ov£r and clekn fuel oil strainers. 

2. Clean 'burner tip oh boiler on line. ^ 

3. Test safety vajves. ' ^ * ' - ' . 

4. keep constant checic on all oper^tingequipment- for proper running conditions. 
" *-5. Check blow-down control air compressor tank. 

6. Assist watch engineer with. getting water samples, boiler bloW dpwn or any other 
duties assigned. 

The fireman on.w^tch wfll >iot leave the floor plates for any reason unless properly' 
relieved. . - ' y ' i * 

He will be responsible.. for leaving tbe boiler room area in clean corjldition for the next 
shift.' « y - . \ / ' ^ 
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ASSIGNMENT 
Title: Factor cf Evaporation 



Objective: . . " 

1. Be able toralcirlate the factor or evaporation of arboiler. 

^* • • 

* t 

Apparatus: • . . ^ 

Boilers'vtliat are in service 

Procedure: 

1 From your related science lessons you v/iW recall that you find the factor of 
evaporation of, any boiler with the following formula: 



Fact, of Evap 



' :F.W/^ 32) 
970.3 



= B.T.U. content per pound of steam leaving the boiler 

F.W. = Temperature in degrees Farenheit of the feed water as it enters the boiler. 

Assuming the quality of the stearrn is 100% from each boiler, determine from the 

steam tables the BuT.U. content of the steam„ laaving each boiler. 

Read and record the temperature of the feed w*ateV before it enters each boiler. 

Wiih the data from 2 and 3 above, calculate the factor of evaporation of each 

b'ofler. 



Assignment: ' ' , ' . - 

J. Complete- attached chart and be prepared to discuss your' results with the 



engineenng instructor. 
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FACTOR OF EVAPORATION CHART 



BOILER I 



BOILER 2 



BOILER . 3 



BOILER 4 



BOILER 5 



• Hs 


F.W. 


FACT. OF EVAR 












1 








* 













FACT OF EVAR = ^^^^j-TA 

\ 970.3 

H8= HEAT OF STEAM BT.U. 
F.W.= FEED WATER TEMP, x 
970.3= LATENT HEAT\pF EVAPC^RA^IpN 

2= HEAT BASE 6f FAI^RENHEIT SCALE 



NOTE ALL CALCULATIONS StTAtL BE ATTACHED 

TO THIS CHART./ \ \ ^q^^ 



er|c\ • 
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ASSIGNMENT 2-B-2 
' Title: Developed Boikr Horsepower 

Objective: ' 

1. Be able to calculate the ^veloped horsepower of a boiler. 

Apparatus: 

Boilers in service ^ 
Steam flow meter 

Procedure: ^ 

1. From your related science lessons, you will recall that the definition of a boiler 
horsepower is "the evaporation of 34.5 pounds of water from and at 21 2°F." To 
fin^l developed boiler horsepower, you used the follo^ng formula: 

Developed boiler H.P. = W x fact, of evap. 
^ 34.5 

W = Pounds of steam produced per hour 

2. In all calculations for developed horsepower, yc^u will use the factor of 
evaporation that^you learned to calculate in^.uriit 2-^B-l. 

3. Froiti the data on the safety valv<^ of each boiler, ralculate iho. maximum 
horsepower that can be develb'pqd. 

4. Xalclilate the boiler horsepower being developed using the steam floVv meter. 

5. The old method of'calculating boiler horsepower was to find the'^ total square feet 
of heating surface and 4ivide by ten. * ^ ' ' 

BPH or boiler horsepower =^ Heating Surface ^ * ' > 



from data starfiped on the boiler shell, calculate the boiloF^horsepowd* 
boiler. ' ' , ^ J'" - 



of each 



Assignment: - / 

1. Complete the attached chart and be prepared to discuss it with the engini 



\ mstruaor. 




ie<^mg 



20 



Q. 
Z 


3 










HS . 












HP 


\ 








: 

« 














HP 












Wsv 












FACT. OF 
EYAP. 


*> 






<* 


s 



DC 
UJ 



o. 

< 
> 

UJ 

u. 
p 

o 
< 
u. 



11 

(L 

z 



— UJ 

> 
-J 
< 

UJ 

u. 
< 

m z 

3 



UJ 
CL 

a 

O 
Q. 

n 
> 



in 



q: 
u 
»- 

z 

o 
u. 



D 
O 
X 

q: 
u 

0. 



Ui. 
o 
< 
u. 



»> i 

Z I- 

D < 

O UJi 

q: z 

U H 

E 



NOTE: AJLL CAL^CULATIONS ARE TO , BE . ATTACHED 
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TO THIS CHART- 
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ASSlGNMENTi-C-3 
Title: Saturated and Superheated Ste^ 



Objective;s: , * - ^ ^ * 

1 . Be able ,tjo discuss tf?e pressure-tcwiperKiture felationsliip that exists fqr saty^ated 
' * * steam. ^ . ' " , ' 

2. ',Iie able to deterrriinc if sxeam is saturated or superFieatect ' 
! 3. Be able to use the stearn tables. 



Apparatus: 

Boilers that are in service 
One pyrorneter 

Steam pressure reducing station 



Procedure:' 

1. Use the attached chart to record all pressures and temperatures. 

2. With the pyrometer, take the temperature of the water and the steam of the 
high-pressure boiler. 

3. T^ke notd of and record pressure on t^he high-pressure'boiler, 

4. Repeat the above procedure on the low-pressure boiler and record. 

5. Take the temperature of the steam after it has passed from the high- to the 
medium-pressure header. Record pcessure and temperature. - ' 

6. Take the temperature and pressure of the steam after it passes from the mediunv 
/ to the low-pressure headers and record, ^ - * 

Assignment: ' 

|. Complete the attached chart using the steam tables t9'rmd the temperatures of 
I ' the saturated steam at thc'various pressures. 
' 2\ Be prepared to discuss the following with your instructor . 

^ a.* Do the steam prcssiirv and temperature correspond? If not why? 
>^ ^. Was the steam sajturatecl or superheated' 

c. if the stearn is superheated, to what degree is jt superheated?- ' 
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ASSIGNMENT 3-A~2 
Title: Types of Firetube Boilers 



Objective: 

1. Be abkj^ ta identify »tKe various types of ^fifeWbe bbiiers and the important 
features of eaCsh type. ' ' ' ^ - 



Apparatus: " , ^ c *^ 

Firetube boilers ^ , - ^ * ' ^ 

Boiler data sheets ^ ,^ * 

Proce^e:' - » f 

T>' Ej^ine each steam boiler carefully and take note of the following: * . 

a. Shape of boiler ' * 

b. Number of gas passes ^ ^ ^ ' . ^ 

c. Internally or externally fired 

d. .Shape of combustion space ^ _ " \, • " 
> e. Up-take damper location ^ ' ' ^ / 

2. From the boiler data sheets/ match each boiler with its type. ' ^ 

' ■ --^ ■' 

Assignment: jj^ . . 

1. Com^te the attached qh'art and be prepared to' discuss the information with the 
Qngineejipg instructor. * ' * ' ^ 

2. Sket^ 1 one of the firetube boilers « 
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ASSIGNMENT 3-A-3' . - ' 

\ 

Title': Construction of Firetube feoilers 

Objective: , ^ ' 

1. Be able to idpntify the external ancl internal parts'^/" a firetube boiler^ 

Apparatus: ^ ^ 

Firetube boilers . ^ ' • 

Procedure: - . ^ * 

1. Examine the following , external parts of each boiler:- " 

a. Hand-lioles 

b. Man-holes ^ ' ^ » 

c. ^ater legs ^ ^ ' ' . ' 

d. Stay bolts — note difference between high- and low-pressure boilers. 

2. Examine the following internal boiler parts on all boilers tKat are open: ' * 

a. Fire tubes \ . '\. ^ 

b. Tube sheet . ' " 

c. Stays . ' . ' -.^ . 
"d. Crown sheet 

3. Meastire the diameter and the length of the fire tubes on.a boiler that is , off th(^ x 
line. Count die nuniber of tubes. 

^4. Measufe the depth of the telltale on the stay bolts. ' - 

Assignment: " ^ 

1. Complete the attached chart and be prepared to discuss your data and 
inf4)rmation. , ^ ^ ^ . 

2. Lab(JK the location of the following on the drawing that you sketched from 

a. HancUioles * " ^ ' . ^ 

b. Manholes ' /. 

c. Water legs ■ j ^ ^ ^ ^ i 



d. Stay boltSsj 

e. Tubes 

. f Tube sheet 

g. Stays 

h. Crown sheet 
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ASSIGNMENT 3^C-1 
Title: Boiler Certificated . 

Objective: ^ . 

1^ Be able to list tlie inforination oh a boiler certificate. 

*► , * 

Apparatus: 

Steam boilers . , « ' 

- Boiler certificates' * , ' 

Procedure: ' - ^ * 

' 1. Examine the boiler certificate for each boiler. , ' ' ' 

2. Take note of the following data on each certificate: 

a. Registration, numbers • . , ^ 

b. Make of boiler and year built 

Type , ^ , 

d. Maximum ^owable working pressure 

e. Safety valve setting 

f. Date of last inspection 

g. Penalty for violation . ' , 

3. Examine the data on each boiler safety valve to see if it correspondi with >vhat is 
on the certificate. ^ / 

4. Examine each boiler for manufacturers stampings and checjc if they correspond. 
^ 5. ^ Check boiler fi-onts for posting of boiler numbers* 

Assignment: 

1.^ Complete attached charts and be prepared to discuss data with in^yilctor. 
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ASSIGNMENT 4-A-2 



^ Title: Safety Valves (Construction) 

Objective: ' * / ' 

1. Be able to ta|^e ^ safety valve arpart aiid expl^fi how it ist constructed. 

Appiratus: 

1. Pop^type safety valve 
* 2. Tools necessary for dismantling safety- valve 

Procedure: 

1. Examine cut-away of safety valve. 

Dismantle valve making note of all parts. 
Mb'asure diameter of valve when seated. 
Measure diameter of valve when open. 

Notify instructor and be prepared to ide^ntify" parts of safety \alve. 
Reassemble valve. . • 



2. 

3. 

5. 

6. 



Assignment: * , 

1. List the parts of a safety valve an'd the purpose of each part. 
1. Using the measurem^ents of valve open and closed, firrd the following; 
a| area of valve seat when closed 
area of valve seat when open 

3. ^ steam pressure on seat of valve were 100 PSI, find: 
total' force on va|ve"seat when closed ' 
total force on valve seat when opened. 
c» Increase of total force due to huddlipg chamber. 

'M. Sketch and label pop-typ^ safety valve. * * ' 
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ASSIGNMENT 4-B-2 
Title: Construction of Bottom Blow-Dowrf Valves * , 

Objectives: 

< 1. Be able to dismantle a quick<losing and screw-type blowdown valve. 

2. Be familiar with the parts of a quick<losing and screw-type blow-down valve*. 

Apparatus: 

1; Quick-closing valve 
/ 2. Screw-type valve 

3. Tools needc'Qft/I dismande valve ^ ■ 

4. Manufacturers data sheet v 

/ • ■ ■ • ■ ) 

Procedure: , 

J. Examine cut-away model of quick-closing and screw-type valve. 

/ ' 2. Dismantle and identify parts of both valves. 

3. Take special note of which valve is closest to shell of boiler. 

4. Examine screw-type valve carefully so that you can ^^lain why it can't trag>_ 
, sludge. . . ' / • 

5. Call instructor and be prepar^ to identify all parts and explain operation. 

6. Reassemble valve. ^ , / 



Assignment: 

1. Follow procedure listed above, take valves apart, and identify parts. 

2. Sketch andjabcl parts of botli valves, 

3. Explain why you feel sludge could not build up in ^the screw type valve. 




^ * ASSIGNMENT 4-C-l 

Title: Construction of Water Column 

Objectives: ' [ ^ 

1. Ik able to identify the fittings found on a water colujnn. 

2. Be able to explain the purpose of each fitting. ^ 

Apparatus: ^ 

1. Two models of a water column 

2. Manufacturers Data Sheets ' . 
3 * TooU for dismantling column 



Procedure: 

1 Examine models of both water columns. 

f^ke list of all fittings attached and the purpose that they serve. 
Kcbio\e all fittings (except whistle valve; from column and examine internally. 
Examine floats and make note of how they attached to whistle valve. 
Remove whistle valve. 

Call instructor and be prepared to identify all parts and describe the purpose the\ 
serve. 

Reassemble wator column. 



2. 
3. 

4. 
5. 



Assignyi 



ent: 



1 Folldjw procedure outlined above. 1 
2. After] examining column and gage glass, do you feel it is necessary to blow down 
the column and glass once a shift. Exrflain. 



' - . - . AS;?IGNMENT 4-C-2 
Title: Location of Water Coiumns According to A^.M.E. Code 

Qbjective: ^ > ^ - - _^ 

1. Be able to check the proper location of a wate^^coluxini according to A.S.M.E. 
Code. ' , 

Apparatus: * . ' " . 

1 ()' Folding Rule . ' 

2. Anv boiler that is off tfic line ' • ^ 

3. A.S.M.E. Code Section I 

Procedure: 

1. Check Related Science Manual or A.S.M.E. Code for locatip^ 
2/- Use any boiler that is off line for cleaning or inspection. 

3. Get eJearance from instructor, in charge and add water to boiler or drop water 
depending on conditions until it just shows in'bottom of gage glass. 

4. With manhole cover off, use rule and measure amount of watgj" over highest 
heating S:Urface. 

5. Record and check against A.S.M.E. Code. ' * 

6. Notify instructor and be prepared to discuss your'*findings . 

Assignment: • ^ 

1. Follow procedure outlined above. 

2. What did A.S.M.E, Code state about location ot gage glass' 

3. Whatjdoes gage glass location have to do with water column location^ 



Note. Cheqk 



with instructor in charge as to where* he wants boiler water jevel left. 
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ASSIGNMENT 4-D-l 
Title: Using Test Gages 



Objectives: t 

1. Be al^lc* to use a test gage 
0 



Be alitk-4Q^chcck n^prcssurc gage using a rest p^g^^ 



Apparatus: 



1 . Tcsr gages 

2. 6" Adjustable 

3. Small Stillson, wr5nch 

4. Boilers on line 



Procedure: 

1, Sign out test gage and 'tools needed. 

2. Handle ij^st gage carefully. 

3/ Connect test gage to a low pressure bpiler on l^e^ 
Note- Check for siphon protection. 

4. Compare readings and record pn chart provided^ 

5. Connect test gage to^ a high pressure boiler on lin^, 

6. Compare readings'-and recor4 on chart provided. 

7. Calculate percentage error if any^ 

8. Keturn gage and tools. | 



Assignment: 

\\^ Follow procedure outlined above. . 
2. Notify instructor and have him check 



your work. 
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PRESSURE GAGE CORRECTION CHART 
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ASSIGNMENT 4-D-2 



Title: "Dead Weight Tester 



Objectives:^ ' * ' * 

1, Be able to handle a gage tester. 
'[ 2. Be able to calibra^ a pressure gage using a disad weight tester, ^ 



Apparatus: ^ 

Iv Dead weight tester ^ ^ 

2. ^ 3 pressure gages 

3. 6''' adjustable'wrench 

.4. Instruction sheet on dead weight tester 



Procedure: 
. 1. , Sign out equipment needed. 

2. Read instruction sheet on'dead weight tester, 

3. ^ Set up gage on test block and record yollr reading on chart provided. 

4. Notify instructor when you have fmisned and be prepared to demons xate hqw 
you got your readings. 



•Assignment; . ^ 

1. follow procedure xDutlined above. ' . ^ 

i. Befbr^ setting up gage on tester, notify instructor and explain how you wdll 

proceed with your testing. / 
3. Record all readings on chart provided a^d be prepared to defend your findings. 
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ASSIGNMENT 5-A-l 



Title: -High-Pressure Feed-Water System 



^ .Objectives: 

fie able to locate the high-pressure feed-water lines. * 

2. Be able to Jocate every i^alve. fitting, and control on the higTi-pressuro feed-water 
line. ^ ' " > . 

3. Be able to decernnae every possible way of getting water, to the high-prcs^urc 
boilers. ^ ' ' - ' ' j . ^ ^ 

Apparatus: , * - i ^ 

Feed-water system , " ' * 

Pr6cedurk - " i, i - i 

\. Yo\know from your related science Vlasses the importance of water in a boiler. 

I of water in a boiler that is on the line could cause serious damage or a 
boOer explosion. ^ • | 

pessary that the tnmjy^ and the fireman of a plant Know all the 
lines, valves, ji^nd/^^ftings and also be familiar with eyerv possible way 

^ fee^-water lines from the feed-water scliirce to each 
fake Caireful note of all valves and fittings. | 
cetcli of eacH line labeling all valves and fittings. | . ' 

/ ^" ' 

te^dbelpW showing direction of flow^: 
starting /fr6m ^ed-water heater and using ^recipropating 




^starting the cpndcnslte ce^rn^tank. 



starting^from feed-.WaterJieTiti^ usiHg the centrifugal pump 
^o. 5 - starti^ from t|>e condcnsarc tank. ? 



ill mean four completed sketches. 

spared to explain ^uid discuss all/p.irts of the feC'd-water system N^itK the 
^structor. 
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ASSIG^JMENT 5-A-2 

X 

\ 

Title: Low-Pressure Feed-Water System 



ectives: 




1. Be ; 


iblc 


2. Be 


able 


' liqc 




\. Be 


able 


.boil 


cr. 



t^m 



Apparatus: , ' ( \ , 

Feed-w.ater system * ' ' . * 

• ' ^ / 

I 

Procedure: v , 

1. The loss of water is as serious in a low-pressure boiler as it is in a •high -pressure 
one,. and it can lead to the same results - damage to or loss of the boiler. It is^ 

. imj^rtant to know every part of the low-pressure feed-water system. ^ 

2. Trace all low-pressure feed-water lines from their source to each iow-pressure 
boiler. Take note of all valves and Sittings. ' • ^ 

Assignment: ' \^ • . 

l/. Sketch, labol and indicate directiorf of flow of feed-water to tfie boileis listed 



be 


ow: 








a. 


Boiler No. 1 - 


from low vacuum tank 




^ \ 


. b. 


' Boiler* No. 1 - 


frorn condensate return tank 






' c. 


Boiler No. 3 - 


fi-om high -condensate return tank 






d. 


Boiler No. 3 - 


from high-vacuum ta^k 






e. 


i^oilef No. 4 - 


from gravity-feed water tank 






f. 


Boiler No. 4^ - 


fr9m condensate return tank ' 







■ This will mean §ix completed sketches. ^ - ' ' ' 
2. 'Be prepared to explain and discuss all- parts of the low-pressure feed-water system 
with the instructor. 
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ASSIGNMENT 
Title: Fuel Oil System 



1 - 

Objective: 

'1. Bc'able to'locatc the lines* fittings, pumps, valves', and' accessories that make up , 
the fuel oif system. ^ . 

Apparatus:' - , ■ ^ 

No. 6 fuel oil system ' 

Procedure: > , . 

Trace the fuel oil system starting at the Duplex fuel oil strainers and endftig at 
^ the line returning to the tank. 
Take note of and examine e^ch fitting, pump, valve, and accessory. in the.system 
when possible. ' ' i 

3. Make a rough sketch of the fuel oil^system. Label 6ach part and show direction.of 
the flow of ail.' / 

Note; All fittings, pumps, valves and accessories must be included^ ^ 




ASSIGNMENT 5-B-2 



Title: Fuel Oil Tank Soundings 

f . 

O^ectives: ' , - 

^ 1. Be able to take a fuel oil soundinj;.| 

2h Be able to' read a fuel oil tank cal Dration chart. ^' 
. 3. Be able to cdqulate daily fuel bil :onsumption. 

Apparatus; " - \ - - 

' SoundingTod • ^ . - 

^ank calibrati^ chart a 
Key to tank , ' ^ 

' Varsol and Rags ■ 

Proce4we: 

\. Using the sounding rod; souiid No. \ and*No.2 fuel' oil tanks. *^ ^ 

2. Record the readings from each tank. " ^ » - 

3. From your readings, determine hqw much oil is in the tanks by using the fuel oil 
^tank calibratiia. charts. * - ' ^ 

4. Record the amount of fuel oil in each tank. • - ^ * * 

5. Find the tota] amount of fu^l oil by ^adding l^o. 1 and No. 2 tank readings in 
gallons.** ' • * * / . 

6. Calculate the d^'s consun^tioq^^^^ subtracting , today's tot^ amount from^^ 
yesterday*s total. j^^^' I - • 

^ 7. Record the day *s consumption on theW^ily fuel oil log sneet. 



Assignment: 

1; Wbile acting as fireman or assistant fireman, take ^soundings on No. 1 and No. 2 

fuel oil tanks. * ' ^ | * ' ' c 

2. Record your reac^ings, ^ ' , | ^ 

. 3. Calculate and recbrd^the daily fuel oil consumption oDi'the log provided/ 
4.' Repeat the abovd assignment for five days., j 
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* ASSIGNMENT 
' • Title: High- and Low-Pressure Gas Systems 

Objective: * \ ^ • 

L Be able to locate the parts of the high-pressure system. 
2. Bo able to locate the parts of me low-pressure gas system. 



Apparatus: ' * 

Numbers 3. 4. and 5 gas burner systems. " - - 

Procedufe: |. 

1. Ttace the higK pressure gas line from where it enters the boilerroom until it enters 
' No. 3 boiler. : - ^ - ^ 4 ^ / ' 

2. /Trace, the high-p^cssurc gas line ftom where it enters the boilerroom until it enters 

No. 4 boilbr. , ' 

3. Trace fhc low-pressure gas line from where it enters the Ijoilerroom until it enters 
No.- 5 boiler. 

4. Take note of alf parts that *makc up each gas system. 

5. Make y rough sketch 'of each gas' system going to the boilers '^abdve. Label all 
X parts. ' " . . - " * 



i 



Assignd;ient: 



Make a finished line drawing df the gfis system/on No. 3 boiler. 
Make a finished line drawihg of the gas system on No. 5 boiler. 
Make a finished Jine* drawing of the gas system on No. 4 boiler. 
Label-all parts on e^h drawing and inotcate the^directiori of'flow. 



ASSIGJNIMENT^5^C-1 • ' ' . 

Title: E>raft System V 

Objectives: ' ' ' ' 

1. Be able to explain the basic draft system in a boiler room. 

2. Be able to locate the forced and induced draft fans. 

3. Be able to locate all draft control dampers. * 
M. Be able -to locate all draft rgage lines on a boiler. 

Apparatus: 

Boilers ' . ^ 

Forced and induced draft fans - , 

Dampers 

Procedure: " ' • * » - 

1. Trace^he path th^ gases take from the furnace to the stack on e^h b<iJer. 

2. ' Take nc?te oY^fans, clampers, SHcJ draft gage line connection^. - \ ' •* 

3. Make a rough sketch showing the* gas path through eagh boiler to the staclc. 
Include fans, dampers, and draft gage connections. * 

4. Trace draft gage connection lines from each boiler back to'the main panel board. 

Assignment: * 

Make a Gnished dijawing of the gas^flow through each boiler to the stack. Show 
the location of^fans. dampers, and draft gage line connections. Label and indicate 
direction pi^'flow. 

, 2. Complete attached chart and be prepared to discuss it with the instructor. 



I 



X 



33 



C/) 



h- 

.< 
en 
a 



FURN:ACE 
CONNECTION 


1 

i 




1- 

'1 


f 

I 






UPTAKE 
CONNECTION 


I 

• 


* 




*^ 






•BALANCED 
DRAFT 


c 






- > 


\ 


INDUCED 
DRAFTr • 




' * fl* 


• * 

^ 


> 




FORCED 
DRAFT 






\ 




- 


NATURAL 
DRAFT 




V , 






> 


■ . (/) 












a: 

5^ 

CD' 


'it 


cv 


ro 




ID 



ERIC 




C -^Ir jl 



44 



• ASSIGNMENT 6-Av-2 
' Title: Feed Stop and Checks 

Objectives: 

\\ Be able to disassemble a feed-stbp and a feed-check valve. 

2. Be able to identifr/ the parts of a fee3-stop and a feed-check valve. 

Apparatus: 

1. Globe valve I ' 

2. Swing check ^ * \ - 

3. Tools needed to dismantle valves 

4. Matiufactjjl^^atalogs' 

Procedure: 

1. Sign out valves and tools. 

2. Dismantle stop valve Jay parts out on bench, and identify all parts. 

3. Take special note^of flow through valve. 

4. Disrmantle check valve, lay parts out on bench, identify all pans. 

5» Take special note on operation of cJieck valve. v 
6. Notif) instructor and be prepared to identify parts of both valves, and be able to 
explain the reasons for their being installed the way they, are. 



Assignment: 

1. Follow procedure oudined above. 

2. W!) V must pressure from boiler be on top of valve seat? 

3. Wtk' is the pressure stamped on valve body? 

4. Whkjis the pressure stamping on our high-press|ure boilers? 



J 



35 



■ .45 

:K _ ^ ! '. '■ ■ •■ fl 



ASSIGNMENT 6-A-3 



Title: Gasket Selection aqd Measurement " . " _ 

Objectives: " » ' < ' , 

1. Be able to identiPv the different i) pes of gasket materials and the service they arc 
used for. ' ' * . 

2. Be aMe' to take measurements for making a ringlgasket. 

3. Be alplc to take measurements for making a full gasket. ^ 



Apparatus: 

1. ^ A^rted, gasket material 

2. Manufacturers catalog 

3. Compass ' ^ 

4. Inside and outside calipers 

5. <Rulc 

Two pieces "of poster board 12'' x 12" 
7. Flange - 

> . \ 

Procedure: 

.1. Sign out equipment needed. 

2. Using^ n^ufacturers catalog, identify assorted gasket matcirials, aruL the service 
they are used for., ^ ^s^^.^ ^ 

3. Using flange assigned, proceed to 'ta|p3 measjjircmen'ti for^a ring gaskiJt as follows:, 
(Sketch 6-A~3~l) ^ 
a. Using inside calipers, measure ir^side diametf^of flange. Record th 

as ID. ' ' • 



b. Using inside caliper^ measure inside diameter of bolt-holes. 




ERLC 



is dimensibn 
Record tliis 

dimension as OD. 

c. Using compass randj^x>st^ board, scrib?^ ring gasket with tlra dimensior 
recorded. 

Using flan^^^igned, proceed to take measurernepis for a full gaske 
(Sketch f^-3-2) 

a. U^irfg outside calipers, measure and record outsicle dia.(A} apd-^ 
"(B) of flange. 

b. Usingjp&t^?^^Hgci;^<;p3ei^^ record the size of bolt holes (C) " 
Cj^^^^P^^^^pit '^circle -by measuring from outride edge of flange to cent 

d. To find distance between ^olt hole centers, measure from outer edge of one 
bolt hole to inner edge of adjacent bolt hole (E). 

c. Using compass and poster board, scribe a circle u.sing OD (A) o/^flange. 
f Using the same center, scribe\a circle using ID (B).^ ^ 

g. To find diameter of the boLt circle, multiply measxlrement (D) by 2 and 
subtract from OD (A). 

h. Using this measurement and the same center,. scribe bolt circle. 

i. Set compass to distance (E) and starting at any paint on bolt circle, scribe an 
arch across *bolt circle. Continue aro«^d using*each point, of intersC'cfion 'as a 
center. The points of intersection are the bolf holoycentcrs. 
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' ASSlGNMENjJr 6-B-l 1^ 
Title: Open Feed-Wajter Heater ^ 



ERIC 



Obje caves: j - ' , — 

1./ Be able to ijlcntifv tlic parts of an open fced-iwater heater and tlic purpose rlic\ 

serve. ' 
2/ Be able to trace the path of steam, water, oxygen, and other non<onden sible ^ 

gases* 

App^atus: ^ \ 

Open feed-water heatp/in boilerrooni. 

Procedure: 

1. This assignment can onl) be doije when the open feed-water heater has been 
taken out of serv^ice for its annual cleaning. ^ , 

2. When heater has been opened examine it internally.^ 

3. List all parts artd the purpose they scrvcc 

4. Trace the flow of steam, condensate, city wate;r makeup, inteVnal overflow, and 
suction line tp pump. .' v ^ • • ' ' . 

. .i. Find out how oxygen an.d other non-condensible gases are vented. 
6. Be prepared to'explain'to iristructor^how heater work^. ' ^ 

Assignment: ^ 

1. FgHow-the proct;dure crutlined above, and make a straight'line sketch including all 
parts of open l*ebd-wa.tjei_ heater. 



J 
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ASSIGNMENT 6-C-l 
Title: Fccd-Watcr Regulator 



Objectives: »• . 

/ 1. Be able 'to identif)^ the internal parts of both a mechanical and electrical 
"* I feed-water regulator/ 

2. Be aplc- to describe how both a mechanical and electrical feed-water regulator 
v\ork 



Apparatus: 

1. 'Cut-away model of a McDonnel Miller regulatojr. 

2. Cut-away model of a Copes regulator. 

3. Manufacturers data sheets 

4. Electric meter 



Procedure: 

1. Student will take one regulator at a time and with manufacturers data sheets 
identify all parts. 

2. Lhing the meter and the electric regulator, note the operation of the control when 
the float is moved. 

3. Carcfullv examine inclined tube and note how movement of tube can cause valve 
to open. ' 

Assignment: 

L After becoming familiar with the p^rts and operation of both regulators, notify 

mstructorand be prepared to identify parts and operation. 
2. How does the action of the Copes regulator affect^ the operation of a feed-water 

pump^^ 



40 ' 



50 



* _ ALIGNMENT 6-C-2 

Ti/le: Low WaterXutoff 

Objecjjve's: • ' ' [ 

1:. Be able to identify the internal parts of a low water cutoff» 
2. Be able to describe how the low water cutoff operates» 
* f 

Apparatus: . ^ 

^1. Cut-away of low water cutoff. 

2. Cut-away of.combination low water cutoff and feed-wj\ter regulator. 

3. Manufacturers data sheets 

4. Electric meter 

Procedure: * 

1. Student will exanfiine cut-away of a low-water cutoff and identify all parts using 

manufacturers^data sheets. 
i2. Student will connect electric meter ^nd note operation of regulator when float is 
moved. 

3. Student will examine combination low-water cutoff and feed- water regulator. 

4. Student will connect electric meter and note operation when float is moved. - 

5. Student will identify pump control side and low-water cutoff side of regulator. 

Assignment: = / ' 

1. Ft:rtiow procedure outlined ajjove. ' / 

2. When you are finished, notify instructol in charge and be prepared to identify 
parts and discuss operation of the controls, 

3. Do you think it important to blow dov/n a low-wat^r cutoff »daily? Explain youj 
answer. " ^ ^ 

4. How many ways can a low-water cutoff be tested? Explain how this 'is done. 



/ 

' ASSIGNMENT 6-C-3 

Title: Gasket Cutting / 

Objectives: ' 

1. Be able to use a gasket cutter. . , 

' 2. Be able to follow the procedure in cirtting a gasket. ^' • 

Apparatus: ' > ^ ' ^ 

1 . Gasket cutter kit ' 
1. Cutting board 

3. Sheet packing 

4. Rule ■ ' • ^ 
3. 1 piece! 1 2" x 1 2" poster board . ' ' 

s ' 

Procedure: v ' 

1. Examine" gasket cutter and attachments without blade being inserted. 

2. Set cu.tter for 2" radius, then have instructor check it. Set it for 4* 5/8" radius, 
and have it checked. 

3. Instructor will assign you a gasket to cut. Take all necessary measurements "^ind, 
cut it first on poster board. 

4. AJtcr Instructor ha,s checked it out. proceed to cut gasket using gasket material. ^ 
Note: Blade on cutter should be set to just a little below depth of packing. 
Never leave cuttei* with blade extending if you have to leave secure blade. 



Assignment: 



t^lllllLiil. * 

1. iFgilow procedure otTEliti^^^ above, 

2. Have instructor ciij^ck all yoiTr Avork ^before using gasket material. 

• 3. After cutting yoOr gasket, tag it for tlie service it is to be used for and turn in to 



instructor for grading and filing oji the gasket- board. 



ASSIGNMENT 6-D-l 



1/ 



Title: Atn^psphcric Return j 



Objectives: 

1. Be al^le to locate the con^ensate'taTrk' frTa system. 

2. Be able to identify all the lines going to and leaving the condensate t^ink. 

3. To know why an automatic city^ water make-up is used on condensate tanks and 
' how they work. c % >^ 



Apparatus: ^ * 

1. Condensate return tank in 



Procedure: 

1. Student will examine con! 
lines coming to and leaving 



^oil 



cr room 



densate return tank, identify all fittings and trace all 
^ ^ tank. 

2. Student v^itt*«xbserve action of automatic city water make-up. 

3. Student will ske^tch condeiisate tank, label all its parts, and indicate all linbs as to 

where they are goingl f 



where they can/e from and 



Assignmijnt^^,^/ 

\. Follow procedure putlined above. Finished sketch will be turned in to instructor. 
Be prepared to identify all lines and fittings. ^ \ 



/ 



ASSIGNMENT 6-D-2 ' 
' Title: Vacuum Tank , . 

t)bjectives: ^ ^ . ' . " ' 

1. Be able to lociuc the vaciuiin-tank in a system and desci;ibe how it .works. ^ ' 

2. Be able to use pump ^selector switch when needed, 

3. Be able to recognize and correc^t faulty operation. ^ ' ^ 

4. Be able to identity all- tie fittings, found on a vacuum tank and the purpose the\ 
serve- ^ 

Apparatus: * ' \ 

1- ' Vaciuini tank in boilerrooni ' * 

2. Manufacturers catalog ^ * > 

Pro^dure: ^ . ' ' * <^ ^ ' 

1. Cxaniine the vacuum tank and identify all its parts and know the purpose- they 
serve, l/se manufacturers catalog for help. 

2. Trace all lines coming to and leaving the vacuum tanl^ai^d be able to identify 
their point of origin and destination. « 

3. Work sclec^tor switch and note op.eratibn of pump. 

4. Operate float switch arud note opjcration of pump.^ 

5. Make sketch of vacuum tank and pumpJabeling all parts/ 

6. Notify msttuctor and be prepared to discuss pump operation and all parts. 

Assignment: ' - - . 

1. Follow procedure oudined above and tufn in finished sjcetch. 




SIGNMENT 6r-E\-l 



Tmcj Reciprocating Pump 



objectives: 



^ K j 1- Be able to completely stnp^down/a reciprocating i(unip. ; / 
\ ^ Y 2. Be able to thoroughly clean stean/i and water sideWof a rcfciprocating piimp^ 
3. Be able to reassemble and set th^ valves on a recnlprocat^r^g pump. 



Apparatus: 

1. Reciprocating pump 

2. Manufacturers data sheet , * 

3. T^ools needed to dismantle pump 



Procedure 

1, , You will^be assigned a pump to strip, cl^an, and reas^eirfble. 
Examine pump and then sign out tools needed. ^ / 
Mark all parts before any dismantling is atternpted., j 



Notify wistructor and have him check all markings. ^ / 

Complc/tely strip the pump and thoroughly 'clean all 'parts. Have instructor check 
out all /cleaned parts. / ' \ I ^ 

6. Reassemble pump and set valveS: 

7. Hook up air lines to pump: then notify instructor:/ You and your instructor will 
test run pump together. 



Al^igi;jment: ^ ^ 

1. ' Follow procedure oudined abpvc 

2. Describe step* by step procedure followed in dismantling pump 

3. Show by sketch the steps taken in placing pump in mid-position. 

4. Be pre-pared to discuss how hou set pump valves. 
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ASSIGNMENT 6-E-2 



\ 



Title: Cerirrifuffal Pump / 

Pbjectrve:^ ' ' / 

1. Be abje to^complctely strip down a centrifugal pump. 

2. Be able to describe the purp^^e of all internal parts/ 
' 3. Be able to reassemble pumf^dnd check for free rotation 

Apparatus: I ^ j / 

1. Centrifiig^l pump / 

2. Manufacturers catalogs 7" 

• 3." Tools fietdcd for dismantling 

f^rocedure: ' ^ 

1. You will be as/signed a pump to $trip/, clean, and reassemble. 

2. Examine punm and sign out necessary tools. ' ' . 

3. Mark all part^ before starting to dismantle pump. Notify^ instructor arid point 
all markings. 

4. Completely strip pump: then clean and lay out all /parts on bench^ 

5. klentify all parts and be prepared ^to discuss their /purposes with ihstructor. 

• 6. Reassemble/ pump making sure' it is rotating freeW when fi/iish^d. 



Assignments 



1- Follow procedure oudined above. 

2. Have instaictor- check all markings before stripprtngr pump. 

3. Be .prepared to identify all parts of the pump and the pul*pos6 

4. What can be used vn place of packing? 



?y serve. * > *; 
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: ^ XSSIGiNMENT 6-E 

Title: t ^njecror 

Objectives: i ^ 

' . 1. Be able to locate and'despribe the parpbso of a feod-\/ater injector. 
.2. 'Be aBlc.tu trace lin^s coming co and leavi|ng the injector, and know the pprpose 
♦ ' af all valves of these lines. / . - / , ' 

'3., Be able 'to complcteK strip an ijijector, clean it, and reassemble it read\ for 
service. ' - ' / 



Apparatus:. ' • . 

* ^ 1. Injector in boilerrooin ' 
"2.. Manufacturers data sheet 

Procedure: \ ' " . ^ 

Tra'ce' all 1/rTes going to and leaving the injector. * 
' ' .2: Make a-^ou^ sketch labeling all lines and valves, 

^ 3r. Notif) instructor when ready and explain how he would secure -injector in order 
. * ' to woVk'-on it. V . 

"M. Examine injector and sig*n out necessary tools. . j 
5- Remove injector from line: dismantle* clean thoroughly, and lay out all parts. 
6. Notify instructor md explain parts and Kow the injector works. 

; 7. ^Reassemble injector and put it back on line ready for service. 



Assignme/it: 

Follow procedure outlined above. 
'2; Submit finished sketch showing all valves and linc'^J 
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ASSIGNMENT 



"jrrtle.j Steam to Watej: Cyck 



Objective: 

1 ' Be able to sketch iand explain the sreani to water cycle. 

2. Be atxle to describe how condensate returns to the system. 

• 3. Be able to explain wh\ it is important to save condensate. 



Apparatus" - 1 

Boiler \ - j 

Steai^i lines * , - * ^^-^ 

/Doriiestic hot' water tank % * ^ " . 

Vacuum return system ' • " ^ . ' 

/P/occdure: ' */ 

1. Trace steam line fram the Boiler that^ is on the Uj^e^to the low-pressure .hcfMJer. 

2. From the steam header, trace tlie steam line pc^he domestic hot water tank. 

3. Trace the condensate line return from the/dojrJbstic hot water tank to the vacuum 
pump. ' " > / 

4. Take note of nil valves and fittings on the lm€ 

5. Make a rough sketch of the system \ou l|avc jusN^raccd. La^^ and 
include the direction oWTow. ^ 



Assignment: » 

1, Complete a finished sketch of the* steam to water cycle. 

Be prepared to discuss all parts of the cycle with instructor. - y 





ASSIGNMENT 7-A-2 
Title: Steai;n Headers 



Dbjectivds: 

1. Be able to .lociit'e and^fiJ^Kn the purpqse of the high, medium, and low-pressure 
' steafli/Iieaders. 

ablo t^o^Jb^jdffe and explain purpose, of the cress connections between the high* 
medium-pressure headers and between the medium- and low-pressure 

adcrs. 

'3. Be able to locate and explain the purpose of all the valves on the high-, medium-, 
and the low-pressure steam headers. . ^ . ^ 

Apparatus: , . - ' 

High-, medium-, and low-pressure headers and fittings j 





Procedure: 

^ 1. Carefully observe the low-pressure header. Take note of all valves and fittings* 

2. In the same nfanner observe the medium- and highrpressure headers. 

3. Carefully obsetye the cross connections from the 'high- to the medium- and from 
the medium- to the low-pressure headers. 

4. Take note of all safety devices and record name plate data from safety valves, 

5. ^lake a rough sketch of the steam headers and include cross-over. connections, 
valves, and all lines connected to headers. - 
Label all parts and show the direetion of flow. ' 

Assignment: / / 

1. Make a finished sketch of the steam/headers complete with all Jines, fittings, and 
^valves. Label and show direction of flow. ■ : 

2. Complete attached chart and be to discuss chart and fin^hed sketch 
with vour instructor. 





J. 



o 

ERIC 



49 
59 



V 



SAFETY 



^ / 



VALVE ;^ATf CHART 

SHEAM HEADERS 



\ 



DATA 


MEDIUM 

PRESSURE HEADER 


LOW PRESSURE 
HEADER 


NAME .OR i 
IDENTIFYING tRADE 

MAi^K OF MANUF. 


) ■ 




MANUF. DESIGN OR 
TYPE NUMBER 


1 




INLET PIPE 
SIZE IN INCHES 


i 


• 




SEAT DIA. . 
IN' INCHES 


J 




popping; PRESSURE 

POUNDS / SQ. in; 






r 


BLOW DOWN IN 
POUNDS / SQ' IN. 




V 


CAPACITY IN 
LBS. / HR. 








CAPACITY 
LIFT 


■ 




AS ME / 
SYMBOL^ 1 




\ f 
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ASSIGNMENT 



Title:! Use of the Nippl 



Objectives: ^ i 

1. Be able to explain purpose of a nipple chuck. 

2. Be able to use a nipple chuck. 



Apparatus: 

Pipe cufting and threading machine 
Set of nipple chucks rule 
Soap stone ■ 
Klack iron pipe 



-3 

Chuck 



4 



or 



Procedure: ^ 

1. Show instructor completed safety checkK>ut sheet. 
Examine nipple chuck and its components. 

3. Set up pipe cutting and threading machine and insert nipple chuck. 

4. Make up a \>\'^ iron pipe with a close nipple and one other 6", 5^2", 5", 
smaller nipplf . 

5. Clean die head and pipe machine. an4 return nipple chuck to tool crib. 



AssignnSent: - ^ 

1. Follow above procedure and have the instructor examine the two pipe nipples 
that you made. 
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SAFETY CHECK-OUT LIST 



Tit>k: Ptpe'Maohine Check-out List 



Stud,eijit 



1 




1. Check over machine and se\^that tiiere are no tools or ragsjl^^ing around. 

2. Check machine and know proper rptation. > c ' 

3. Keep rags and loose clothing a\va\ from machine when running^. 

4. Secure pipe before starting machine. , - ^ 

5. Make sure proper die is being used. 

6. Do rrot' face the machine to cut threads faster than normal. — 1 

I. Do not walk^^^ay and leave machine running- 

8. Make sure oil is flowing over work while threading. 

9, Do not try ro* stop machine with \our hands. 

10. V>o not check threads by rurming your finger over threads with machine running. 

II. After using machine, clean it and leave it ready for the next man. 

12, * Always wipe up any oil spills on floor. 

13. Wear goggles when using machine. 



J^idciu Signature 



Instructor's Signature 



53 



O - 

ERIC 



63 



ASSIGj/mENT 7-A-4 ' 



Title: 'Pipe Fitting 



Objectives: • 

. 1. Be able to layjoiu a pipe fit/in^ job. 

2. Be able' to complete a pipe /"i^iiig jc;b. 

3. Be able to test a pipe job (pt tightrjcss.^ 

Apparatus: 

Iron pipe and fittings 
Tools 

Pipe fitting compound 



Procedure: 

1. Fc^llcmini; the attached drawing \uu will cut. thread, and assemble the pipe and 
\fittings according to vour instructors specifications. All measurements must be 

exact. ' 

2. After assembling the pipe and fittings, you will conneqf it to the cit\ water line 
for testing. It must be tight.. 



Assignment: 

Instructor \v;ilPc\ amine and test the finished job. 
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PIPE FITTING LAYOUT 



/ .1'!. 



rt 



A = 

B = 
C = 



B 





END TO ,EMDL— : . . 
CENTER TO CENJER 
END TO CENTERV 



ASSIGNMENT 



Title: Main Steam Stop and Automatic Non-Return Valves 



Objectives: • \ , 

1^ Be able to identify intern^ parts of a main steam stop valve. 

2. Be able to identify internal parts of an, automatic non-return yaive. 

3. . $c able to describe how an automatic non-return valve functions. 



Apparatus: ^ ' 

Cut-awa}^ of a main steam stop valve 
/ Automatic non-return valve 
Manufacturers catalog on valves 

Procedure: , 



1. 
'2. 

3. 

4: 

5. 
6. 
7. 



Ejcamihje the cut-away of the main steam stop. 
^I^i'ke Jpart, examine, and identify all parts of the valve^, 



Reassemble valve and chedc 
seyeralj times. 



for ifree moverrient by opening ind closing valve 



Examine the automatic nom-return. 
Disrhantle^and examine all parts.* 
Identify eich^art of the valve. 

Reassemble and check for ftee movement of all moviiig-^p^rts. 
Note: Instructor is^o^be nptified when each valve is disman^ed,. Studerjt is tlo be ' 
prepared to* identify a^?d discuss the function of each part in the"vSves with the 
instructor. . - ■ 



Assignment: -\ ^ ' 

1. Sketch and label, a main steam stop valve. ""^"""^^^^ I 

2. ^ Sketch and label an automatic non-return valve showing the direction of flow. 



/ 
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ASSIGNMENT 7-B-2 
Title: Pressure Regulators 



Object i<rcs: } ^ 

•^1. Be able to identify the parts of a pressure regulatin^valve. 
' / 2. - Be able to de'scribe 'how a pressure regulating valve functions. 
Be able jto dismantle a pressup regulating yalve. 
Be able to assemble a pressure regulating valve» ^ 
Be able to test for proper functioning of a pressure regulating valve. 



3. 
4. 
5. 



Apparatus: ^ i\ 

Pressure regulating valve tools *• \ 

■ - J I 

\ ^Procedure: ' | ^ ; 

1. Pismande ^nd.ex^imine /all parts of the regulating/valve. 

2. "pTake careful notd of tye ccnjidon of the valve d^^Sc, seiat, and dis^hrag^n. 
I 3. Lay all parts outjand /dentify each part. I | / * 
' '4. Notify instruc^tOjt and blef^ prepared to identijy ^^eac h part apd ^to discuss it 
I ^ function. * I / \l ' * ^ 



ERIC 



5. Assemble the jp^es^re r(|j^lating valve; be, ^Urfej tljatj all part? ate in tlie correct 
positidh. I ' f ' / ' ^ 



6. Take note of ^ir^fction of flo.w throyt^h the valve. 
Connect the [?rOper pr^jssure ,gagos to thi; air, lines 
operating 'condition of e :]uipnibjit/ I / 
Note: InkructoT will Jbe preserjt whil^ you ire iestihg \'alve.^ 



Assignment: 



^nd tei;t f<?)r t;igh 



/ I 



Be prepared to discuss (he following; Ucm^' with the !inst|uc|or: 
1. Parts of the regulator 
2: Moving parts of the regulator 

3. Parts that are subject to wear 

4. How the regulator functions 



:ness and 
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ASSIGNMENT 7-C-l 
Title: NorvRcturn Traps 



Objectives^ ' - - 

I 1. Be able to^Jcscribe the function of: • ^ • 

a. Float ' ^ , . 

b. Thermostatic 

c. Inverted bucket 

2. Be able to check and ser\'icc a steam trap. 

Apparatus: 

Float steam trap 
Thermostatic steam trap' 
— Inwf-ted bucket steam* trap 

Sot ^ tools for dismantling and reassembling 
" •# 

Procedure: ^. , . / 

1. "Dismantle and examine the float traptaking note of all parts. 

2. Reassemble trap. 

3 Proceed as in steps one 'and, two» first with the thermc^static trap and then with tl 
invertpd bucket trap. j ' , 

4. Notifl instructor and >e prepared to disquss tlie parts arid their function in steam 
traps before assembling 'each trap*.^ j j 

5. The ijj^tructor wi11,as!;ign you ii live st^am trap WhicH you will secure, remove 



Assignment 



!hc ijjj^tructor will,as!;ign you ix live steam trap Whi 
from CMC steam lineal chan'» and repair. Te^t trap bef<^c 



\hsta11ing on stiam line 



1.,^ Instructor will check trap that you jservicj^d \nt\\ a pyrometer. 
2 Sketch and label al| three traps and'^shoJ direction of flow through each trap. 
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ASSIGNMENT 9-A-l • ^. 
Title: Oil T-juiks and Piping 

^Objectives: • - 

1. Be able to change over fuel oil tanks. 

2. ♦Be able to transfer fuel oil from one tank to another. 

Apparatus: ^ ^ , * 

Fuel oil tanks and piping . , 

' Procedure: " * 
i 1. Examine all piping to and from die fuel oil tanks. ^ 

2. Trace the lines! and nofice where all stop valves are located. 
; 3. Without closing or opening any valves, simulate^ changing over th'e fuel oil tanks. 
• ' • Repeat until you are confident that you can change over tanks. 

4. ^ Without dousing or opening any valves, simulate change;^f fuel from No. 1 to 

"*No.2 tank. ^ 

5. After you are sure of being able to transfer oil, from No.l to No. 2 tank, reverse 

* the p^;ocedure and puhip from No. 2 to No. 1. 

Note: Db not open or close any fuel oil valves. 

* . ' *\ 

Assignmer^t: J 

1. Notifv>lfcinstructor and '-be prepared to change dver fuel oil tanks. Be Sble to 
discifss any item pertaining^ to changing over the tanks. 
"-2. With the instructor still present, you will transfer fuel oil from No. 1 to No. 2 
tank and thenrfcverse the procedure, pumping from No. 2 fo No. 1. 
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ASSIGNMENT 9^A-2 • ' . 

Title: 'Fuel Oil Pumps and Heaters (Changing Over) 

Objectives: 

1. Be able to change over fuel oil pumps. ' - 

2. Be able to change over' fuel oil heaters. ■ _ 

Apparatus: ^ 

Fuel oil pumps I 

Fuel oil heaters ' • ' 

> 

Procedure: 

1 Examine all piping valves and fitting connecting the fuel oil pumps and heaters. 

2. Trace the path of fuel/oil through each pump and heater. ♦ . 

3. Without closing or (Opening any stQp valve, simulate changing -Dver the fuel oil 
. pumps. Remembqr /{he pump is a positive displacement pump. * * 

4. Without closing or opening any stbp valves, simulate changing over the fuel oil^ 
^ heaters. 

Note: Check ^he temperature control valve. • , * 



Assignment: ^ 

1. Notify the instructor and be prepared to change over fuel oil pumps and f^eater^. 
Also be .prepared to discuss all items pertaining to changing oyer fivel oil pumps 
and he^^^ers. ' ^ ' " 



/ 

/ 

/ 
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ASSIGNMENT 9-A-3 
Title: Gear Pumps 

Objectives:' 

1. Be able 'to dismantle a gear type pump. ^' > - ^ , 

2. B? able to locate and describe the purpose of all -internal parts. 
, 3. Be able to reassemble a gear type pump! 

/ ^ * ^" 

Apparatus: i ' ' ' ' 

Gear Pump ^ 

Tools ' * ' . , ' 

Procedure: ' ' ' 

\. Mark all ,Rarts of the pump before dismantling; this* will -assist you when 
reassembling the pump', * ^ ' * , 

2. Dismantle the pump, clean, and lay out all parts. ^ - ' . 

3. Notify instructi!>r tQ' exanune all parts with you. Be prepared ta discuss location 
and purpose, of each. part. • . \1 ' ' *' ' - 

•4. Reassemble the pu/rip making sure that all moving parts'ate fre^. 

Assignment: - j ' - , . * . . 

l.-'^Havc the insrru^ctor inspect x\\t finished pump. -- ^ ^ • 



ASSIGNMENT 9-A^4- 

Title: Pressure Atomizing Burners ' » ^ ♦ 

. ' / ^ * - 

Objectives* ^ y ; / ^ 

\ Ik able to cUsasscniblc and assemble a pressure atomizing burner. \^ 

2 Be able to identify and state the function of ajl parts of a pressure atomizin^^ 
burner. 

3 Be able to set up, adjust, and fire off a pre^ssure atomizing burner. 



^ Apparatus: 

Pressure atomizint^ burner tools 



Procedure" 

, 1 Disassemble all parts of the burner, and mark each part as it is dismantled. 

2 Cl can and examine all p^«^i^ 

3. Nutifv instructor and have him check all parts.. Be prepared to discuss the parts 
and the function 6f'6ach part. 
• 4 Reassemble the burner and check constantly for free movement of moving 
parts. , r, • » 

5. Check for the coi;?rect electrode setting. 
' 6. Set burner up in location selected by instr-uctor. 
^ .Prepare burner for operation and for possible' adjustrnents. 
8. Notify instructor bcifore firing oTburncr. ' ^ ^ 

4^., Fircf^oFf and make n'ecessary adjustments. " • . 

fO. After a l5»-minute run. secQre burner. 



Assighmcnt^ ' ' , ' , .. 

1. Follow preccdure outlined above and notify instructor at (he design^Jtcd tinVcs. Be 
prepared to discuss the operation of the tjurncr with Him." • ■ 
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ASSIGNMENT 9-At5 



Title: Rotary Cup Burner 

Objective:.. 

1, Be able to disassemble and assemble.a rotary cup burner. 

Apparatus: . * 

Rotary- cup burner 
Tools J 

Procedure: 

1. Mark each part of the burner cldarly. - 

2. Disassemble burner, and clean each part as it is dismantled. 

3. 'Lay all the parts of the burner out on the bench. 

4. Examine-each part for wear Or possibly damage. ^ 
5r Notify instructor and have him check the parts with you. 

6. Redssemble the burner. Du not force any parts together, and check for the free 
movement of all moving parts. 

Assignment: ^ 

1. Have the instructor inspect tlie finished burner. 

2. Be 'prepared to discuss the funcjtion of the burner, oil flow, and air flow. . 
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ASSIGNMENT 9-A-6 
Title: Air Atomizing Burner 

Objectives: 

1. Be able to identify the parts of an air atomizing burner. 

2. Be able to perform routine maintenance on the b-urner. 

Apparatus: ^ 
1. Burner on No. 2 boiler 

Procedure: 

1 . Make a one-line drawing of burner No. 2. and show the following: 

a. Burner tube ' 

y 

b. Oil pump and air compressor 

c. Primary air line 

d. Lubricating oil-air tanlT*' 

c. Air pump'ifilter \ 

f Modutrol motor 

g. Low-'fire adjustment screw — high-fire adjustment screw 

h. Control panel box 

i. Oil solenoid valve 

j. Primary air pressure gage 

k. Primary air adjustment valve 

1. Gas pilot solenoid valve 

m. Lube oil cooler 

n. Oil temperature gage 

o. Air shutter 

p. Fuel oil heater 

2. Show the direction of flow of the fuel joil- * • ' 

3. Check lube oil level in lubricating oil-air tank. 

4. Clean air compressor filter* 

5. Clean fuel oil strainer. 



Assignment: 

1. Make a one-line drawing of the No. 2 burner showing parts listed above. 

2. Show the direction of flow^n the fuel oil drawing. 
' Perform the following maintenance: 

a. Check lut>e oil level in oil-air tank 

b:- Clean air pump filter* ^ ^ , ' 

c. Clean fuel oil strainer 
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ASSIGNMENT 9-C-l 

Title: Gas Piping, Knives and Fittings 

Objectives: . \ 

*1. Be able to identify the parts of a solenoid valve. 

2. Be able to describe how a solenoid functions. 

3. Be able to identify valves and fittings found on a gas line. 

Apparatrus: 
^ Solenoid valve 

Butterfl) and slow opening valves, gas cock, and pressure gages on the gas link 
Tools and electric tester 

^ Procedure: 

1. Disassemble the solenoid* and examine all parts. - . 

2. Test coil tor continuity. 

3. Clean all parts. ^ 

4. Assemble ^enoid valve and test for operation. 

5. Examine the piping- fittings, and valves on No. 3, No. 4, and No. 5 gas lines. 
T^ke particular note of the following: * * ^ * 

a. Buttetfly^ valves ^ 

b. Slow opening valve . 
c Main gas cock 

d. Pressure-reducing valve 
A e. Pressure gage readings 

Assignment: . , 

f 1. Be prepared to discuss with the instructor the following about solenoid valves: 

I , a. Purpose oS each part • ' ^ 

b. Test for coil continuity 

c. How the valve functions 

2. Complete the attaclied chart and be prepared to discuss all 'items with your 
instructor. 
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ASSIGf^MENT 9-D-l 
^ )n-Off Controls 

Objective: 

1 Be ible tcTadjust ,the settir/gs^n a pressure control, a niodulatin^^-pressure control" 
^ ' a vaporstat.^ry an aquas^t. 

Apparatus: * 

1. Pr;^^re-crol 

2. Modulating pressure-trc 

3. Vaporstat 

4. Acjuastat 

5. Screwdriver 

6. Manufacturers data sheets 

7. Continuity meter 

Procedure: ^ 

1. Student will sign out all necessary controls and tools. 

2. Take one control at' k time; open it up-^ and with manufacturers data sheets 




identify all part^^ 



3. ^Using data sheets; study how eacli control works and how it is set. 

4. Using continuity meter, test control operation. 

5. Stu(sicnt will connect a pressure-trol to air test station and notify instructor: Then, 
t^xplai^i how he will set control and demonstrate how it works. 



Assignment: 

1. Follow outlined procedure, NOTE: No testing is to be done without instructor 
being present. 

2 \U)\ is a siphon needed wjth»a pressure- trol and a modulating pTessure- trol 
and not with , an >ac]uastat<' 

3. How does a vaporstat differ from a pressure -trol? 

4. What IS nieant b\ a built in range' 

5. What IS tlu' uit m and cutout point of the boiler that is in operation now in our 
• ' plcuit'" — 
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ASSIGNMENT 9~D-2 

/ ^ • ' . ^ • ' ' ' ' 

Title: Temporary-Pressure Regulator and Relief Valves 

Ob j ectives: 

1. Be able to identify tlie parts of a temperature -pressure regulator. 

2. Be able to describe how the temperature-pressure regulator function's.^ 

3. Be able to identify the parts of an oil-relief t^alve. 

4. Be able to describe^iow the oil-relief valve functiojis. 

Apparatus: 

Temperature-pressure regulator- * 
Oil-relief valve 



/ 



/ 



Procedure: 

1. fiisasscmble the/ teniperature-i^ressure regulator; clean and examincjall parts' as 
rou 'proceed. 

I 2. flay out all pans in the ordejr that they are fpund iri the regulatory 

3. Have your instructor check your work at this time. 

4. Assemble regulator: check for correct movement of parts. 

5. ^ Test regulat<pr for correct operation. 

6. Disassemble the oil^relief valve. 

7. Clean and lay out all p;irts in order. 

8. Have vour instructor check your work. 

9. Assemble relief valve and test for correct operation.- 
10. Take note of the location of all oil-relief valves ^nd temperature regulators in 

the boiler room. 



Assign'ment: 

. 1. Have your instructor examine the regulator and valve. 
^ 2. Be prepared to discViss with the instructor the following: 

a. Purpose of each part 

b. How the regulator and relief valve function 
3. C^onipletc the attached chart. 
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ASSIGNMENT 9-D-3 



Titled. Programmer 



Objectives: y 

1. Be able to identify the parts of a programming control. 

2. able to show where the wires on a terminal block go. 
■ 3. Be able to check continuity on one pair of wires. - 

Apparatus: . ' ' 

1. Fireye programming control 

2. Fireye bulletin CP522 \ ' ' ^ ^ ^ 

3. Continuity meter ^ 

/ ' . ' 

Procedure. 

1. Student will sign out necessary equipment. > - 

2. Using fireye programmer and cjata sheet, locate control and check wirjng 
schematic. , ' 

3. Trace wires from terminal block to controls. ' ' 

4. Using data sheet, locate cam assembly, flame relay, master _ rel^ay» and lockout 
switch. 

^s:^ignrnent: ' - 

1. follow outlined procedure. 

2. Using attached chart, indicate where wires go to from terminal block. 

3. With instructor present, identify cam assembly, flame relay, master relay, and 
lockout switch. 

4. Demonstrate how you would test continuit^between two points. ' • 
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ASSKiNMLNT lO-C-l 
Titl<;: Conibusfioii Process 



Objectives: 

- I5c abk ro describe chc^ combustion prc?ccss it rakes place i;iV an industru 
f uriiacc 

2 Ik able CO describe the factors that can atfect tne combustion process. 

iCam -boiler in use 
Procedure: 

1 Watch »uid hsten instructor during the denilonstration. 

Take notes of important details and of elyangcs tlvat take pla^e in^the turnaee 
during the demonstr.r^ion." 
3. 'I1u' instructor will perforin the tollowmg c:^')erations: 

a. Improper fueh^ir ^^^iP ^ 

b. Improper atomi'/atioiijkof fuel 

c. Reducing of furnace^ temperature 
\x ^xd. Insufficient time for combustion cif/fuel 



vXssigi^ent: 



\ 



1 c\^^^k-te the attached chart. 
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ASSIGNMENT lO-D-I 
Title: Fy rite Analyzer ^ , 

Objectives: 

1. Be abk to distnantle, clean, recharge and abbctnble a t\rite CO2 tester. 

2. Be able to use a fynte CO2 tester. 

3. Be able to interpret^C^^ readings. ■ ^ ' - ^ 
Apparatus: 

. * 1. Fvrite tester kit - 

2. Rcpl^ement parts kit 

3. Data sheet ' ' ^ 
4 Fresh CO2 fluid . ' 

5. Thermometer 

Procedure: 

^ ^^"^ — 1. Student will sign out all material necessary. 

2. Disassemble fyrite tester. 

Note: Liquid inside is cimstic Du^iot spill on clothes Or yourself. Dispose Qj 
liquid iff slbp sifik. 

3. Thoroughly wash all parts with warm soap and water. 

4. Examine and replace any defective parts. ^ 

5. Using data sheet, identity all parts and the function they -perform, 

6. Add fresh liquid and reassemble tester. • 
N()te: Be cjrejul Jiijuid is caustic. 

7. Adjust scale to 0. . . ' 

8. Have instructor check fyrite tester. 

9. Read data sheet on how to take '^O^ readings. 

10. Explain to instructor how you wilt use*fyrite testers 

11. After instructor has checked you out. go to boile? rootii. Report to student 
^ engineer, and then take CO^ readings on all boilers on line.* 

12 Record all readings necessar) on chart provided. Report ba^t to lab. artcf using 
^ f)rite ctuu-t interpret all necessary data as collecl For.- J ' / 

As.sicnmcnt: ^ • ' 

Follow outlined procedures. / _ . ' . ^ , " . . 

Note: Do fuu allow li(piid jioni fyntc to^pill Ofi clothi}j\i or pn voiir ):kiN.', 
2 Using attached chart, take the tollownig' (X)^ reading of all' boilers on jme: » 
2 Readings on high fire ^ ' ' • ... . » 

2 Readings' on low tire^ " ' . \ * • 

Have insttuctor'check \our readuigv: then clean up-and retliVh your test* set. ' 
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. ^ ASSIGNMENT lO-D-2 

' . ' Title: Orsat Analyzer ^ 

Objectives: ^ » ' , . , 

1^ IJc ubfc to prepare an orsat anaK^c^ for testing boiler flue gas. 
2'. , Be able to set up analyzer in boiler room. 

^ ,3. Ik able to xake a f^ue gas analysis using the orsat. 
4^ ' Be able to interpret, flue g<is readings. 

Apparatus: 

Data sheets - instructions and parts list foforsat 

Procedure: ' - . , 

1. Sign out orsar anal\zer and an\' other necessarv' material."" 

2 "Read operating instructions. 

3 .Notifv instructor and explain in detail how you would go about taking reading. 

4. With instructor present, install orsat 'analyzer, next to- the boiler being tested, and 
take readings oa all boilers on line - during high- and low-fire cycle, 
' 5. Record all readings onchart provided. 
6, Cle'ap up all test equipment and report back to lab to interpret results, 

Assi^nrhent:^ . ' 

1. Follow oMtlined procedure. ' * , ' / * 

2. Record all r#fidings on chart attached. ' . • ' 
^3 How does the orsat analyzer differ from the'fyrite analyzeir^ - ; \ ^ 
4. Can vou see an) advantage using an orsat analyzer? ' 

5 How docs the fvnte COo reading compare witli thic orsat CO2 reading^ 
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ASSIGNMENT 11-A-l 
Title: Differential-PressUre Flow Metec 

Objectives: 

1. Be able to describe how a differential-pressure flow nie 
, and unit. 

2. Be able to blow down the connecting lines. 



Apparatus* * 

1. Differential-pressure flow m 




nnected to the line 




Procedure: ^ 

1. Trac^ th^^ines from the steam .flow meterViCo the orifice plate on the steam line. 

2. Tak^note of how it is connecten to the line. 

3. Reliiove the meter from servicCLby closing high-, and low-side valves, and then 
opening by-p.ass valve. 

4. Disconnect both high and low pressure lines from the meter. 

5. Blow down each line making sure it is clear. (If unable to clear, notify instructor.) 

6. Reconnect lines to meter and wait one hour for condensate to fill lines. 

7. Put meter back into service by opening low-pressure valve, closing b\-pass valve, 
and then opening high-pressure valve. , • ^ * 

8. Check for possible leaks and correct operation. 

■ ■ '■ " > 

Assignment: 

After following the above procedure, notify instructor before putting meter back into 
service 
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ASSIGNMENT ll-A-2 



Tjile: Positive Displacement and Variable Area Flow Meters 



Objectives: _ / I \ 

1. Be able to identify the various park of a positive displacement meter. 

2. Be able to disassemble '^nd assemble a positive displacement meter. 

3. Be able to describe how the positive displacement meter functions. 

4. Be able to identify the various parts of a variable area meter. 
3. Be able to disassemble and assemble a variable area meter. 

6. Be able to describe how tlie variable area meter functions. 



Apparatus: 

1. Positive displacement meter 

2. Variable area meter 



1 



\ 



Procedure: 

1. Examine the positive displacenient meter before attempting' to disassemble. 
Mark the parts carefully as you proceed. 

Disassemble the meter. Clean and examine each part as you do. 
Wben the meter is completely apart./clpaned. and laid out on the bench, notif\ 
instructor. ^^^-^^ 

After ex!^mination of parts by the instructor, assemble the meter. 
Test meter checking for leaks. 

Repeat the procedure steps No. 1 through Nx). 6 for the variable area meter. 



2. 
3. 
4. 

5. 
6 
7. 



Assignment: , ► 

1,. Have instructor check your completed meters. 

2. Be prepared to^discuss with your instructor the following; 
' a. Pants of dach meter 

b. How to take each one apart and how to assemble. 

V c. How each functions when in service. ^ 
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ASSKiNiMENT 11 ^ 
Title* (Calibrating of I>rat't Gagc^ 

Objectives ^ 

1. Ik «il)k [() <i test in.in()nKt<.i tt) test drdit g.igcs.' 

2. IV .ibl^ to PL*, cibbnitc tlfcitt L;«iL:cs usuiii ci test iiuiiioincto-r. 

I 

.Apparatus. 

1 ! )raf t iii.in{ >nK t<. r / 

2 I )r,itr t<. ^t ii.iLit. 

\ 

1 Lx.iinnK L.iJi uutfuiiK'iu .iiul read directions for use carefulK . 

2 V\ itli ^ «.acli instruinLMit. nicabure and record the pressure in the furnace of each 
' '\\ r.ttuiL: holler , ^ • . 

^ V\ ith L.iJi in^rrununt. nictsiire and record tlie pressure at the breeching of each 
>piratui^ boiler » 

^ Make .1 cC)iu(MnsunA)f the pressure rc.idings on the draft gages and the loadings 

chat \ oLi recorded vvith the uistruments. How do tliev compare^ 
^ Make necessarv adjustments on each draft gage. 
^ ( luck tor accLiratv througliout tlie^range of each gage. 
~ R^i lK(.k i.<kIi tlr-tift gage vMth test instrument and record readings.* 
X Xor^ an\ unusual conditiotis. 

Assignment' "*^« ^ 
I CompKt^ <itrat bed clurt showing ,»tl data.«UKl readings taken. 
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ASSIGNMENT 11-C-l 



Title: Locating and Describing Thermocouples 
(Review of 10th Grade) * 

Objectives: 

1. Be able to find the location of the thermcK;oupJes in our plant. 

2. Be able to describe what each thcrriiocouple^srecording. 



Apparatus: 

Tliermocouples^in boiler room, recorder, pyrqmete 

Procedure: * 

1. Identify each thermocouple in the boilei^^jiiiom. Make a list naming the line each 
thcflDocouple is attached to and its location T)n that line. With the pyrometer* 
measure the temperature at each thermocouple location and record. * 

2. With recorder running, check your readings against the recorders. Did thcv 
compare? if not rebeck your readings. 

.Assignment: ^ , . 

1. Complete attached chart showing all data and readings taken. 
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ASSIGNMENT 11 -^p-l 
Intcrpr^j'ting Recorder^ 

Obje'ctives: . ^ , * ^ 

1. Be able to read data from a recorder. ' \ 

2. Be able to use the integrator reading on flow recorder's'. 

3. Be able to use all data taktn from recordcn. 1 

Apparatus: ^ • • ; 

1. Brown Recorder - , 

2. » Hay's Recorder . .« . . . 

Procedure: * ' ^ ' 

1. While working'as the assistant watch engineer for a one^week period you wi 

a. Read and record all temperatures fpom the brown recorder eacli day. 

b. Read and record steam flow reading. 

c. Read and^record steam pressure from recorder. ' ^ * 

d. Read and record integrator reading. ^ 

c Calq^^ilate total steam generated over previous 24 hours, .4^ 

Assignment: * „ 

1. Complete attached scjiart recording all readings and data *ta ken . • 
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A'SSIGNMENT 11-E-l 



Title: Maintaining Smoke Indicators 



.Objectives: \ ' 

M Be able tt^cl^an a luzc gitge. 

2. Be able to cbc?ck the light source. 

3. Be able to changCythe lamp in the haze gage. 

Apparatus: ■ ^ 

1. Haze gages in- the boiler xoo> 

Procedure^: 

1. Switch off ha/e gage at panel board. Check to see if power is off 
^ 2. Clean lenses at light' source and ^t^rsceived end with a clean cloth. 

Switch haze gage on again, then op^nVeceivei; cover to check light source. 
4.. Close cover and check reading at the^mel board. ^ 
5. To change the hin[5 in the haze'^gage, proceed as'^o&ows: 

a. Switch off haze gage at the panel bo 

*b. . Open* sending unit ^ the breechihg and\>^movc the dldvbulb. 
c Install new bulb arid clean lens. 
(L Close, unit and switch 6p^the haze ghge. 
e. Check- receiver for correct light: ■ : 



\ 



"2. 

3. 
4. 



Assignment:*, 

. ' r clean haz^; gage- each ^ay for one week. 

I^ecord in the boilerrooni^fog tlvat it was^cleaned. ^ 
if t^iere is any unu'suJ condition with the haze gage, that al^,^li^uld;be rQcorded. 
I<.ecord on the b6ilcrropm log^sheet if'the light sourcewa3 ch^^^ngeH, 



NA)te" The above can be done wfien you are assistant eaglneer fo 
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assi(;nmf.nt i2-b-i ■ 

I " - - 

* Tirlc: Internal Fccd-Warcr Treatment 



Objectives: , ' • ^ ' * ' ^ 

1, Be ^ble tu colLxt boiler water sainplo^, 

2 Ik able to test boiler V'^uer samples 

■ : . /• • 

Apparatus , *' 

' 1 -i^oiler \rater t^^t cabinet ^ ' . 

• 2 \^atcr sampling bottles - " 

3 (ilc)u^ ' \ ' . . ' • , ' * ' 

4 Feed water test book , ■ » , . 
5. Fccjj'Water cortrrol sheet - ' 

(k Feed watiT log , • s - - 

Procedure: . ^ * 

1 StLidcfit wdl report to engineer, on dL;t\ Under his direction, take a u atcr-sainplL* 

from each boiler tl>I,t i'S on lihc. 
2* L'se gUncs and. bottle holder when dra\Miig sample. » ^ - ' 

V' Blov'v do<^'n line before drawing- sample and fill bottle to overt! ovMng SuA cjfp it 

• 4 J3^nng sample to test kit and let cool. \ ' ^ 

< ^^5. L'sing instruction on testing boiler water and under the directioi> of tlu seruor 

engineering student, run boiler watcY tests^ • " ' 

6 . Lug all results and add chemicals if necessar\ under the direction uf the senior 
' en^in^eerine student. - . ' ' 

Assignment: ^ ' - ' , * 

1 * f c;llo^mg putlincd procedure, draw water samples, run all required tests, and log 
all results.^ Add an\ chemicals jf needed, or blow down boiler if tc^sts so indicate. 
• 2 All w;ork will^be carried out unK aftei^ reporting to student cnjjlinter on dut\ and 
with the senior present who is^ charge of fced-vC'atcr, treatment. 
. What arc the various tests that/ have to be run* on our boilers' 

4. Uhat (HirposL <i) tliese tests ser\e^ ■ - 

5. IVlike a cop\ of \ our feed-watef log awd turn^it in with this assignment. ^. 



ASSIGNMENT 12-C-l' 



Title: Cljcmical Cuntrol Methods 



O'bjccrivcs. \ ^ - ' , \ 

1 Be <rblc to m\\ fcc'd-watcr cliciTiKaU , \ 

2 Be tfbic to add chemicals to boiler water V 



A^arutus: 

1 Feed Water clveiTikals ' j 

2 (Iheinical buckets \ 
(lUncs 

4 B\ - pass feeder 

Procedure: 

1. \^!th s(,nic>r in charge ot feed-water treatment. mi>|yequired chemicals. 
2 frace lines and \aKeft on bv -pass feeder on the b^ler receiving the chemicals. 

\(>cif\ instructor and explain how you would is6l^fe by-pass feeder. 
4 Isolate^ b.\-pass feeder .and chemicals: and place it in service — putting chemicals in 

boiler. , ' , <^ . ' 




3 
^4 



7\.ssi<:nmenf . * , ' ^ 

I Find where chemicah'arevstorect'ii^'d know how to identify them. 
2, Mix^rc^uired chemicals; ah'd;'t'race all lines and Valves to-by-pass feeder. ^ 
,f)o not opep oc'closC a^nvV'^^^^'lves until instructor ^checks you out. 
Sif^me chcmfcaLs are caustic; always wear gloves and flush off any spills with 
'Plenty oY cold water , " ^ ^ - . 

What./^ould happen if jr^ii-^^^cned top of by-p^ss feeder before it was isolated 
froi)/ system' ^ ^ ^ * ' / 

^Ap) chemicals added arc enterccf on the log.. \ 
KCtch b\ -pass feeder including^all \^alves. and indicate flov 



■ 
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ASSKiWtLNTi 2" d-2 ' ' 

. i . - 

Title Blou-Down Tank 

N^Objectives. ; ' ' ^ 

1 Bl abk cu tcuio\c blow-duwn tank tVoni scr\iLO ^ 

2. abk to dram and clean blcAv d(.)un tank. 

^ able to r^pKiCt. i^a^kct. close u|\ atid put tank ba-.k in ser\icc. . . ^ ^ 

* * 

Apparatus: ^> ' 

1 Bottom W<n\ -do\wi tai]k ' T. 

2 vNcw gaske< 

^. Took'nccdcd to remove nianhok cover ^ ^ 

4. Brushes «\nd scrappers for cleaning * ^ . 
5 Sa/et\ bigns ^" ' ^> * ' 

Procedure: - * ' ' > - ^ 

1 Notifv engineer an duty that blow-down tan^ ^'j> beiiig takcyi out of ^er\ico. 
-^^ 2. Hang safetv si^ns on a1! l>oilers on line. (Do norblQ>X^ down/ , ' 

3, Dump t<'ink.l remove manhole cover, afid clean tank. 

4 \Clean manhole cover and ring on tank. '* - ' 

5. Have instructor inspect before' closing up and ptitting b)ow-down tank back in 
ser\^ice. ^ ^^""^ \ f ^ ^ 

' '* () Notlfl* raginecr oi>-dlit.\ when tank is read\ and back in*scFvicc. 

Assignment: ^ ^ • ' - 

1. Follow ou timed 'l^rocedures, ' * ^ 

2. Wti\ must engineer on dut\ be notified wlien blow-down tank is being worked 
on*"' * ' 

3. VV-ln IS it so important to clean manliol^e cover and ring^ 

r 4, How does water leave the bloW-down tank^and where does it go to? 
5. How do vou pVC^vent pressure from .building up in a blow-down tank^ 
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ASSKiNMENT 13-B-l 



Title: Coniponcnts 



(^IvjCc fives • . r 

• 1. Ik abli t(j Tfcuc th^* coinprc\s>d <i\C s\stciii in our plant. 
2 Ik U) IK irr.un co^iiprcssors vvi.' lia\c to our coirrrol aH* s\stcnK 

Apparatus . v '\ 

1 All air oniprcss^jr lines in our plant 

< * 

Procedure: 

] Trace all air lines -from our sliop^ air cc)inpress6r. . 
2. [race all air lines froni.c^ur main cQiurol a\r compressor. 
^ ^Trace all^ir Ime^s frpm^bur aii\ihar\ control air coniprcssbr. 
4 M<ike a sketcti shovyin^ all air lines. A'|4rCS^^ etc. 5nd indicate where th-e-v 
^connected. - x * 

Assignment: ' ' . ^ ' ^ ^ ' ^^-'^ 

1 'F(jlt()vv outlined procedure: and turn in n finished labeled skatch/ ^ 

2 Win do, \ oil think" u is necessarv to lia\c our- stiop air compressor tied, 
control .\n svstcnT^-' * ^ . \ ' ^ 

). '(ioniplete .tttaclied chart showing; all 'prc^ssures indicated. 
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ASSIGNMENT 13-C-l 



Title: Compressor Operation 
Objectives: 

1. Be able to start and put air compressors on the line. 

2. ^ Be able to stop and take air compressors off the line. 

3. Be able to blow'down compressor tank. 

4. Be able to drain compressor tank. 

5. Be able tolake time crhecks for proper running conditions. 

Apparatus: 

j. sfiop air compressors 
2. Watch for timing 



Pfbt^^d 



ure: 



1. " 


Check lubrication oil in compressor. 




2. 


Check for tools^or rags. 




3. 


Open discharge valve. 




4. 


Check belts. 




5. 


Start compressor and make sure it cuts off at 


proper pressure. 


6. 


Open blow-down valve on tank to remove 


condensate; secure valve when air 




blowing. 




7. 


Secure conipressor; blow down tank 'to 0# 
Start compressor, and record time it takes to 




8. 


build up to 80#'s. 



Assignment: 

1. Follow outlined procedure on all*compressors in shop. . ^ 

2. Log all required d^a oTi chart. 

3. When working with main control, air conipressor, make sure auxiliary compressor 
is on line. ' , . ^ 

4. What happens when all control air is dropped to 0# 's in the system? 

5. Give all readings to watch engineer for his log. , 

6. Wlrat purpose does an inter cooler serve? 
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• ' , ASSIGNMENT 13-D-l' ! 

• ' * \ Title: • Co rppre^sor Nfainten^ce \' 

Objective; . . . ' ; ^ ^. * ' ' , - ' 

1. abk to disassenible, av(5rlia'ul, reassemble, and test an* air colnpre^sor. ' 

- . ; , ^ ' 

Apparatus: ' ' ^ r ^ 

• , 1. Air compressor , , ' F^-* , ^ ' . 

^2: Tools " . • : ' . ^ 

^ 3. Data sheet ' ' 

Procedure:. / . , , ^ " - 

1. Sign out an. air coxnpressor. ^ . *. . * 

2. Mark all parts. ' ' • • ' 
' 3. Strip it clean and replace parts if^necessary . 

' 4. Reassemble.^'" • ^ ^ 

Assigntnent: . ^ ' , 

' 1. Follow Outlined procedure. 
2. When' com pressor is completely disassemble'd and cleaned /notify instructor: 
'3i Reassemble cx)mpressor and set compressor up. fbr test run. Notify instructor. . 

.Note;: 'Keep parts .of compressor togetlrerdpst 'pieces ^ill have to be replaced*. 
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■ . ASSIGlv^MBNT l4rA-l \'. ' ' 

Titler Elqbtrical "Safety 

Objective: • i ' ^ j 

1. Be able to use papjer safety practices and procedures wHcn working witli eiectficai 
equipment. V * . . . ^ I 



Apparatus: 
' 1. List of electrical safeu' i\iles. 
\ 

Procedure: \ 

1. Stxidy list of safety rules. 

2. Do \not attempt to work on any electrical assignments until tlie instructor has 
disci^^ed'Sar^ty^ assignment with you. 

Assignment: 

1. Can you explain whv it is necessar)' to follow alK^lectrical safety rules? 
^ 2. Why do you feel it is necessary to have all electrical equipment grounded? 

3. Be prepared to answer any other questions on electrical safety rules, 

4. Can you thirtk of any other safety rules to add. to pur list? 

Note. Electrical safet\' list, is to be signed by student and parent and brought b^ck 
for filing. No electrical assignmeri^^ can be started unless safety list is on file. 




^7 




11 ; / SAFETY ASSIGNMENT ELECTRrCAL 



1 Alwavs c^icck t/o svc that all powcrjbols arc propcrK grounded." 

2 Never use a ^fOwer ^)oI, c >itensionlfbrd, or drop liglit with a frayed cord." . 

3 Never unplug anv electrical cord pw pulling on wire cord: us/ plug. '/ ^ 

4. NcMT work on electrical cquipnicnft while you br the .<?quipment\ ^tan4ii;lg in 



water. ' ' ' - \ ; , \ i' I 



^5 • r^o not poke ;\ our finders in electrical switches, starters, or spckets. ♦ 

6 Do not work on live electric circuits; always ^ull circuit -.breaker.- fuse', or mai^^ 
switch. • , ^. " 

Alwavs check electrical equipment with 'tester after killing circuit^to be sure that the' 
power is off. ► , . . 

8. 'Never pull' a^Tuse by hand: use\^K(use puller. ' * 

9 Do n^Lt vvork in steari] and water side of boiler with a drop light; use a portable light 
or a'[ow-voltage drop -light: . ^ ' ' 

4(1. Never put, current td an\/ptoject until it has been chectced out by the in^tructoj. 

^11. I^o not handle e^rpac itx)rs until they have been discharged*. 

12. Protect dll electrical equipment when washing^down. 

13. Never use a water Extinguisher on an electrical fire. 

14. »lfMn cloubt. stop and Jiotify instructor. 

15. Do'ti't try to he a live wire: vonrfusc dm not be replaced. 



A^y stiuictit' failing to conipK wirh the above rules may be subjctted to dismissal 
for his own safety as well -aSsfhe" safety of other shop personnel. 

% Date 



PARENTS SI(;NATURE 



s'l UDENT'S ,sk;nai*ur'e 



fNSTRUaX)R\S SKINATURE 



ASSIGNMENT 14-B~1 



'"^^ ^ Trifle: Electricai Circuits 

(Review of 10th Grade) 

Objectives: • \^ ' ' ^ 

1. Be able to la\ outNa series circuit. • / 

^'2. Be able to lay oiit a stfi^^c parallel Cjrcuit'. 

\}. iie able to -la) outca series^*afallel.circW. 



I \ J Noi 16 insulated wire 

/ ' A Two soclkets and lights 

J. Tw^o switches (single poie i 

4. testing meter . 

5. Receptacle plug 




*7 

I 



■ ^ / 

Proceduf^: j . , 

1. Lay out a serie^ circuit wixli twoiights in the circuity 

2. Lay out a piirallel circuit with two lights in parallel, and a switch in series 
each light. Che<jk each circuit wijrh the meter. ^ . , ^ 

Note Before any tests are made, studerjt will havQ instructor check all wiring. 

' ' \ 
Assignmpnt: ^* ' ' ' • • 

1 .Attet laying out each circuit, instructor will check finished work. 
2. Be pref>arc(^i to»discus^*the laving out of each circuit with your instructor.^ 



ASSrCNMENT 



Title: . Basic Burner Con^ol Circuit 



Objective: 



1. Be able to describe ]iuw the pressure-trgl. aquastat and the low-water cutoff c^re 
connected in a burner conttoi circuit. . ; • , 



1. No. 16 insulated wire 
Pressure-trol and aquas tat 
Lowf water cut-off 
Lamp and socket 
Test meter for continuity 



2. 

3. 
4. 

5 



Procedure: , . ^ 

1. Make a iin(f drawing on sketcli pappr qf ,how you are going , to connect" tliy' 
pressure trol.\ low-water cutoff* a(|liastat. and lampfLin^a series circuit» \ 

Note: Instructor must approve drawitig bcfqre prdctedmg. . * * ' 

2. ^'Connect m series the following cor\trols: - - . ^ , ' ^r. 
/ a.^ Bressure-trpl ' j '\ ' ^ 
j b. Aquastat ' / ' 

\J 'c. Low-watericutpff ' ' 

Lamp and |;(;/g'k(^ - / ' ^ \ ' ' -'-'^ I 

3tv^Tesl circuit fo/ cor^inulty/, groutijds. aTrd shorts* 
4» Notifv instructor W^cn' rdadv/to connect to a' povlfcr source. 

■ AssigiimeiH^ \ , i ' ^ j ' I 

1. Connect circuit to a UH>Wer soiirce and^'thect- to see that each control functions v 

1 /I / ' ' ' / ' 

properly. / f ' \ ^ ' ' 

2. Be prepared to discus/ the folloyiritj^with lyour instructor. 
The function of /he pressui^C^Ttro in thp circuit. 
The function o-F the aqua^tat in the circuit. J 
The function 9! the low-water cutoff in the circuit. Jj 

The possibilit/v of conneciing one or all of t]*c\ abwe controls in a parallel 

Lircuit. ^ - - ^ 

V 



a, 

b. 

e. 

d. 



/ 



ASSKiMMENT ^4fcC-l 
Starter^ Re-lays, and Switches 

\^ 

* Objectives: 

1. Be able to disassemble, clean<»the contacts, and assemble a /uotor starter. 



\ 



\ 2ABe able to clean relays and switches.' 



Apparatus: 

1 . Motor starter 

* 2. Relav • ' 

3. Switch , C 

* I* 

♦ 5 

Procedure: 

1. Disassei^J^ and clean the motor starter. 

E^xamine contacts an(^ dress with a- contact file if they are worn. 
^Asse-fivWe-starier^ivdL£est . 
' Disassemble ^ui ^cl 

iDres5 the contacts if neces^ar\'. ' ! 



'Assemble relay and test. 
Examine switch, clean, and dress contacts. 



Assignment: 

1, Have instructor check your work after the following: 

a. When starter is di'sassembled-f cjeaiied. and contacts are OK. 

b. When starter is I'eady for testing. ^ . . 

c. When relay js /i^assembledlTfcancd. and corjtacts dressed. 
~d: .WKen relay is'ready for tes,5itt^ " . ) 
e. When the switch is cleaned.' ' I 
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ASSIGNMENT 14-C-2 



Title: Fuses. Breakers, and Hearers 



Objectives: 

1. Ik' able to test fuses and breakers 

2. Be able to replace a fuse. 

'3 Be able to repj^'c a heater. 



Apparatus: 

1. Assorted tuses. breakers, and heaters 

2. Motor starter 

3. Fuse pullers 
4 Fuse box 
5. Test meter ' 



Procedure: 
« 1 . Test each fuse anc 



2. 
3. 
4. 

5. 

>6. 



Using the fuse pui 



bre 



Check each cartricge fuse to see how to replace link. 



Replace fuses with the 



the\ correspond vitli X. 
Replace heaters ini the 



ker for continuity. 



er. full fivses fron] the fuse box and check for continuity. 



fu^puller. 



Remove the heaters from the motor starter, and check heater numbers to see if 



le number recommended for that starter. 
!5tarter. and test. 



Assignment: 



>• 



1. After completing the above procedure^ no'tifj/tnstructor 4ind be prepared tc^ 
answer the following: j 

a. Ht)W a fuse is tested. 

b. How to replace a fuse. 

c. How to test a breaker. ' 

d. How, to replace a heater. 



liO 
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-A§SiGNMENJ 14-D-l -« 
Title: Types and U^es of Meters \ 

T' Be able to^describe the various types of electrical meters. ' j 
2/ Be able t-<3' show how to use tiic vjirious |ypesvof electrical meters.^ 

Apparatus: / j 

1. Voltage meter ^* • , 

2. Ampmeter * . * . ^ 

3. Ohmnfbter \ \ ' ' . 
4 ^ Continuitv mtjter f 

5. Motor • ^ ''' 



\ 



Procedure: - j ^ * 

I. Examine each meter carqfully taking note of the^.ese Tor each meter. 



2. ' Disassemble the m6tor. m*^king each part where necessary 

3. Check the motor windings with the continuity and the ohmn 
readings. 

4. Assemble the motor, and connect to a powejr source. 
' 5. Check voltage at the motor with voltmeter, and record. 

6. With motor running check load with the ampmeter. and record. 



etefs; record all 



\ 



Assignmeni;: 

1. Complete the att;iched chart. 1 

2. Have instructor check motor. 

3_. Be prepared to discuss the tvpes and uses' of the v^ious meters with the 
ifistru^rtor. ' ' . ^ ; 
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V ' ASSIGNMEWT 15-A~1 
Title; Taking Ove.r apd Maintaining a Shift 



'6i)jectiveVi^. \ • ^ 

1. Be aoIS^o take over a shift. . *" ' 

2. Be able tb maifirain a shift. ^ ^ - ' ^ ' * , * . ] ^ 

j t\ Boijerroonj . ' \^ ^ - 

h 3. Student/firema>^ Xesponsibility list • ' - ^ 

'i\ . x ■ ■ ..• V . , 

PbcXdiire: ' • , . " ^ ^ * . ' ^ 

I 1. Study student firenrian responsibility -sheet. ' ' ^ ' ^ 

2. Notify instfjuctor when read); then follow routing of taking over a shift with the 
instructor. ^ . • . ... 

3. ' Proceed with normal duties of maintaining a'shift. \ , ^ 

. '^^ ' 

Assignment: ^ ' ^ ' 

1. Follow outlined procedure above. 

2. You will be Assigned the duties of a fireman on a weekly basis throughout the 
year. . \ ' / \ 

3. Wh) do vou think it is necessary to .report for work 15 to 20 minutes e'ajly? 

4. ' if vou had been on shift for 30 mjruites and a f ump burns up, who is to b^rnc? 



4y 
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ASSIGNMENT 15-A--2 



'^^ ^ " * ^^itlc:.^'Assistin^"in Pknt S^aruUp and Shut-Down' 



Objectives: ' , / ' 
i 1 . .Be 'able t6 -if^lp starts up. a- dead phirrt. 
2. Be able to h^lp'sbcurc a Ijvc pl^j^nt. 

Apparatus: ' * ^ I 

' 1 .'^ Boilerrooni • ^ / 



Procedure: 

1. Witlrtbe senior engia^eYing' studcjnt. check complete p]<r#t for start-up conditions. 
A^<>t m inspecmig a/i'd starting all iiccevssary auxiliary cqutpment. •* 

3. Assist in. starpinfif boiler arid help [Jerform aJ[J--s^fctr^ 

4. Witb- senlqr e^ngincrcring stud^nc. Kelp sc<fure the plant -so that it will be left in a^/ 
safe conditWnf- 



Assignment: ' , t% 

1 . Follow' procedure outlined above. 

2. Make a detailed^ist of step-by-stcp procedure 

3. Make a dct^ulcd list of the step-by'-Btep procedujte in secuting a live- plant. 



to 



JoHow in. st^fting, up a ^dead 




\ 



1, 



1.1, 



r \ 
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ASSIGNMEl^ 15-A-3 
Title: Fuel Change Over 



Objective: 

'1» Be able to change burner over from gas to oil or oil t^ gas. 

Apparatus: >^ 
1. Combination burner gas or oil , 
% Data sheet 



Procedure: * ' ' . 

- J. ^^camine boiler #3 burner, contfbls, 4nd piping, 

2. Examine boiler #4 burner, controls, ahd piping. | 

Assignment: • - j 

1. With the help of burner ,data sheets, make a sketch of gas and oil piping including 

all v^ves needed to change over for both #3 and- #4 boilers. 
2'. Notify, instructor when ready, and describe in detail how you would go about 

changing over. • * ^ . . t • ^ 

3* Pjck one boiler, and actually change it over. 



\ 



\ 



ERIC 



105 



11 



_ ASSIGNMENT 15-B-l 

Title: Draft Adjustments 

Objectives: 

1. Be able to adjust furnace draft fqr automatic operation. 

2. Be able to adjust furnace draft fdr manual operation. 

* • 

Apparatus: 

1. Boilerroom 



L 



Procedure: 

Note: Student engineer must be on hand wfiile completing t^^assii^^f^ent. 

1. Examine condition of fire in Boiler #1. 

2. Record dra^t reading on gage^. , 

3. Open manual dam 3er wide. \ 

4. Examine fire and : ecord draft r?ading. . 

5. Gradtlally close damper taking note of- fire and draft reading on gage.^ 
Note: Do not let reading on draft gage get closer to zero than - .05". , 

6. Reset damper to original position. 

7. Examine conditiori^of fire on Boiler #3. \^ * 

8. Fojlow the same procedure, but use damper control setting at panel bo; 

y ' '; J 

Assignment: ^ 

1. Ente^i all data called Tor on attached, chart. 

2. Why it important to control the furnace draft? ' - 

3. In yo\ir Opinion, which of the draft systems (manual or automatic) 
more*^ ^fective in maintaining a clean fire^ Why? 



IIG ' 

106 



u. 
o 

H U. 


V *; 






1 








% 

• 


CONDITION 

OF - . 

FIRE * 


0 


: 














DRAFT 
READING 

UP TAKE 






\ 






* 


> 




DRAFT 
READING^ 

FURNACE 




i 




\ 

V 

/ \ 








1 


^ o ^ 

2 £ > 




' 1 

■ • r 




/ 

1 ' 


- - 














/ 

/ 




■ ;/ 




1 






CD ' 



107, 



\ 



' , ASSIGNMENT 15-B-2 .. ' . ^ • ' • 

Title: Oil and Gas Adjustmerus -. .. • / 

Objectives: ' , . . . • ' - 

1 . Be able to.rdescribe where varicHj»»oil and gas adjustments can be made that will ' 
affect operating conditions. ' ^ " 

2. Be able to describe how these adjustments affect op.erating conditions. ^ ». 

* . > ' 

Apparatus: . ; ^ . ' , ^ 

V. BoilerrooiVi . • . " . , 

2. Charts at)[ached 



Procedure: • . ' ' ♦ . * . 

1. Start where fuel oil lines enter, fboilerroom, and indicate on chart all the 
. • temperature and pressure adjusti^nents possible. 

2. Inspect uach Hoiler, and ^dicat^ all, possible temperature or pressure adjustmejits 
on oil or gas lines.. ' ^ . ^ * ^ • 



J 



AssigOinent: 



I 1.^ Follow procedure outlined abd/e. 
r* 2. \.Recqrd all temperatures, pressures, 



temperatures, pressures, and effects indicated. • - ^ i ^ » 

3. Uln do ,)ou think n is necessary to b<fable to adjust temperatures and pressures 
\n the system' Why can't 'tlicy be fixed at Jpr\e point' - , ' ; 

^ ' ' ' i\ ' ^^^^ ' ' ' ' ' ^ ^ . . 

/j Note: Following is exatnpjiy of -How To Use Cliart: ' ' ^ ^ - 
Locatjpn of adjustment . Fuel oil ^ction Jine \ 

Type of ^adjustment r*. Temperature , . ' \ - , ' ^ ^ * 

Reading Temp. -Press. , 'lOO'F ' t \ 

Effect if too high , - Fuel oil pump may lose suction -^fires will be unstable 



Effect if too low 



to 

Fuel pump will growl - suction press^ Will increase 



4 



You must ijuhcate m Jeast^ 10 points of adjustrnent in pur system* 



\ 
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ASSIGNMENT \S^(l--l 
. Title: High- or Low-Water Condition^ 



.^ t6 handle high- or low-water conditions. 



Apparatus:* • \ / 

' 1. Boilerroom - boiler on line ' , 

^ , ^ ; ^' ' 

Procedure: - ' - . ' * 

L * Report to student engineer and explain i^our assignment. 
2. Ask him to allow watet level in boiler to drop sletwly. Notice what happens., 
^ 3. Brings water level up to normal, and then"" slowly,'' alw water to aiout l" from top 
of glass. Notice what happens. ' . 

4. Using bottom blow-down; restore watel- to prop'er level.' ' -\ * , 



V 



/ 



Assignment: • < • ^ 

1. Follovy outlined procedure above,. ' ' \\ 
, 2. What -effect did dropping thejyater level l^o the boiler \ave? 
\ ■ 3. . How mWh water was in th^ gage glass at tnat poipt? \ 
'4. What enect did adding water to l" from top of glass -ha^e? 

5. What is^th^danger of high water? Low v^ateri; 

6. -How do you, know when it is s.till safe to add water to ytur boiler? 

7. If you ei^tered your boiler room and sa\y no water in your^gage glass ^ndgot n.o 
* watqr out of bottom try cock, what would you do? 

8. if you entered your boiler rodm and^Ww^ a full glass of water, wRat procedure 




would yoCi follow? 

... 



I ■ 
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ASSIGNMENT 15-C-2 
Title: Flame Failure 



'Objectives: - * *' ^ , ' , ' \ ' ' ' 

1. Be able to recognize wHen boiler -11^13 1134 a flame failure. . 

2. Be able to put fcjorler back in service after a fla/ne faihtre.'.^ 



Apparatus: ' * ^ ' ^' , 
\\ Boilefroom —'.boiler on line 
1. N^tcli for timing 



Rroqjtdure:/ * . - ^ . ^ ^ ' . 

1. Report to student engineer ahd explain your assignment. ^ 
',2. Ask him .to:., remove .fireye from boiler on lin^e. Nbtice wftat happens and ^he 

amount ctf time that it tool^ 
, 3. Ask him' to/rcset control; then tin^e how, long it takes for burner to light off. \ 



^nrnent: 



/ 



A '^ 1. How l6ng did it.takt foj filreye to shift burner off? ^ \'^, > ' 
\ \ A /Explain +ioy to reset ypur^control. / , ^ j ^ 

* \ *'^K '^"^ ^^^^^ ^^^^^^ beforevpilot lights? ^ ^ ^ 
\ 4.!^HovV'long,aftcr*pilatj lights aoes main flame. cj^me on? • 1. ' 

% Uow can vou tell if boiler Vs off on a flame failure, -jind \vhat procedure would 
you follow-before lighting off'^ 



4. 
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ASSIGNMENT 16-A-l 

Title: fclcarfirtg Fire Side 
• \ * \ * » . 

Obgcctives: * ' • , , ; ' . 

1. 'Be 'a*ble to use.me'chanical'boiler cleaning tqols- 
^ 2. Be able to clean furnace and tubes^in a fireHiabe Ijoiler 



\ 



Apparatus: , , ' 

1. Boiler cleaning tools (air or electric)^ 

2. Scaffold * ^ . . ^ % ' 

3. Gjoves, masic. an.d goggles * 
/ 4. Wire brushes * . 



" ♦ 5. ^ Vacuum - 

6. Boiler to bcNfi^janed 

, V. - , . 

Procedure: \ 

.1. You will be' assiglicd a boiler that^^^off the line and cool. 



\ 



2. Lodk out-all c>Dntrols. 

3. Ha^ng si^s - ''Dartger - man in boiler'". ^* ' 
4: Set up'^^^l^fo^l^^^; « , 
5. Set up^clqaj^ing tcjols. ' i 

, 6. ~, Upon up fireside rffboiler: secure firedoors carefully 

7. Use •drop cljiths^ to protect buniei^. \ 

8. Punch tubes; then wire brush tube sheets, furnace, and combustion charnp^r. 

9. Use vacuuni to pick up all soot. ' , ^ . , \ 
10/. Clean up all soot around outside of burner. 

11. Have instructor check jour work;* then closejup boiler. 

12. Clean all boiler tools and store them neatly. ' 



Assignment: ' • V ^' 

'l. Follow procedure o^itlined abovQ*. ^ / ^, 

2. Why do you. think it'is necessary td*remove ^11 signs of soot — especially^ tCyou 

^ were laying up your boiler, " - - 
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ASSIGNMENT 16-A-2 



Title: Cleaning Water Side 



»Obj(*ptivcs: 

1. Be able to remove, clean, and replace handhole and manhole covers 

2. Be able to thoroughly clean the water side^s&f-a firetub^ boiler. 

V ■' * ■ ' 

Apparatus: 

' 1. Manhole and handhole gaskets 
1 1, Boiler to be cleaned 

3. ' Hose^for flushing , i ^ 

4. Bucket 



Pro 



4 



cdurc: ' ' 

. 1. You will bc assigned a boiler that is off thef^line and cool. 

2. Lack out all controls. 

3, ^ Hang sign ."Danger - Man in Boiler" 

' 4. Make sure^that top try cock or air cock Is open. 

5. Remove manhole cover taking care that cover or nuts do not drop in boiler. 




6. Take cover, dogs, bolts, atid nuts to work bench. ^ * / 

.7. Remove gasket frorn manhole cover, and thoroughly clean cover. 

8. Chas^x^ifeads on bolts and nuts. 

9. Tlj^TOUgply clpaii^inside of boiler where manhole cover scats. 

10. .Using bcitjPom lilow-down valves, dump boiler. 

11. Sepup^-'and tag out bottom blow-down Valves. 

12". R^nove all handhole plates, and thoroughly flush water side. 

13' Get new gaskets for manhole and handhoFe, soak gaskets in bucket of water. , 

^14. Follow same procedure for cleaning handholes as you did for the manhole. 

15. Wben water side is thoroughly clean, notify instrucb-^rfor check out. 

16. When putting handhole a»d manhole covers back, rnake sure gasketsJine up 
even all around. I 

17. Have instructor check before refilling boiler. ' \ 

Note: Never dump a boiler that is hot. Never dump a boiler unless .you intend !to 
\^ Qiash it %t once. ' . * 

Alignment: ^ » 

1\ Follow 1 procedure outlined alcove. Be prepared to answer the following questions. 
Why is\it important to clean both manhole and handhole covers? Why is it 



2. 



important to clean Where the covers seat in hoWcp^ 

Why is it necessary to vent the boiler before opening kteam or w^ter side? 
Why are handhole and manhole covers oval instead of round? 
Do you think old g^skots can b^ used agairt^? Explain. 
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ASSIGNMENT 16-A-3 



Title: Boiler Inspection 

Objectives: 

1. Be able to assist in getting a boiler ready for inspection. ~~ \ ' 

. 2. Be able to remove ancl replace a fusible plug. \ . ' 

' 3. Bq able to locate and remove all plugged tees. \ \^ 

4. Be able to assist in removing tops of feed-water regulators fot cleaning and 
internal inspection. 

Apparatus: 



1. 

2. 
3. 
4. 



Boiler 

Fusible plug 
Rope 

Teflon tape 




2. 
3. 

4. 

5. 



Procedure: 

-1. Secure bpiler: then thoroughly clean both fire and water side. Remove and cfean 
all handholes and the manhole cover. 

Locate and remove old fusible plug; replace with a new one. 

Locate and remove all plu^s on cross tees; clean plugs and wrap threads with 
teflon tape. i 

Remove tops of all feed-water regulators and low-water cutoffs. 
Remove float from inside regulator; and using rope, lash top of regulator and 
float out of the way. 
Note: Do not bend float rod. and do.jiot disturb any wiring. 

6. ^hase threads on 'hoh^ and bolt holes. 

7. Thoroughly clean inside of regulator. 

8. Make a new gasket for regulator, and keep all parts together rea^dy for reassembly. 

Assignment: 
1. You 



will 
direction 
When boil 




foHow the procedure outlined above working with and under the 
of a senior engineering student. 

T is ready, he will notify the instructor in charge. After the instructor's 
examination, the boiler inspector will be called in. 

When the inspector Wives.^ you and the senior engineering student will assist him 
with the inspection. Make yotes of any information that he gives you. 
After inspection, you will /sk the instructor in charge whether the boiler is to ^e 
put back in service o\^layed up. 
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ASSIGNMENT 16-A--4 

\ , ^ Titles . Laying Up a Boiler 

Objective: ' » j . 

4... Be -able to assist in laying up a boiler, — \yet or dry, 



\ 



ERIC 



Apparatus: 

1- Boiler (firetube) 
2, Gaskets, manhg 



y 



hajidh^le^^ * . \ 

Noje^-^ilers that have just^assed inspection vvdll^j&hii^j^te^ up to be put. back 

into service or lay-up. Instructor in charge will decide whether boiler will be 
lay ed u^^ wet .or dry. ^< ~ ^ 

Procedure: ^^^^ * ^ < 

To lay up a h^iep^etv 

1, Thoropglily clean fire side, water side, handhole covers, and manhole covers, and^ 
' seajc^^ ^ ' ' ^ ' 

. 2, Ex^ine water side to be sure there are no tools, rags, or personnel inside. Then 
close it up using new gaskets. < 

3. Fill boiler with chemically treated water. Chemicals to be supplied by senior 
engineering student in ch-arge of feed-water treatment. 

4. When water comes out the air cock, secure water to boiler. 

5. Oil down firebox, tube sheets, and. tubes/ 

6. Close all dafmpers and hang signs. 

To lay up a-boiler dry: ^ - . ^ , * * 

. L Follow procedure oudinecj for cleaning fire side an^T water side/ 
Oil down firebox, tube sheets, and tuljes. 
Place manhole and handholes together in firebbx. 
Close all dampers and hang signs. 



2 
3 

< 4 



Note: In a damp boiler room, it would-be better to close steam and water side qfljoiler 
leaving trays of wate/^ absorbing chemicals inside (slaked lime or silica-gel). These" 
chemicals would have to be checked periodically ^nd replaced when they become 
water logged. 

Assignment: 
1. YouWll 
direction 





oyow the procecfure outlined above working with and under the 
a senior engineering student. 



125 

115 li 




ASSIGNMENT 16-A-5 



Title: Replacing Gage Glass 



Objectives: 

lABe able to describe 
2. Xe able to measure and' 



/ 



7, 



the internal parts of gage gkss fittings are constructed. 
^ a gage glass to size. ' ^ 



Apparatus! 

1. Gaij glass cutter 
^ * 2. Gage glass 

3. Gaga^glass washers 

4. Mod|l of gage glass fittings 



-f 



Procedure: . 

1. Examine model of gage glass with fittings, and t 
Examine gage glass cutter. v' 
' Measure the inside dimensions of the gage glass fitt 
give you the size gage glass needed. 

Measure and cut to the correct length, the gage glass needed 
Install 'the gage glass you have just cut using new washqrs. 
Tighten gage glass nuts as per instructor's instructions 

Do not tighten too much or the glass will break. 



2. 

, 3. 

4. 
5. 
6. 

Note: 



note of the intef 
igs; then subtract from it to 




Assignment: 

1. Fejlow procedure as outlined above. 

2. Have your instructor ex-amine completed work. / * 

3. Bo prepared to di/scuss any or all of the above procedures with your instructor. 



ASSIGNMeItT 16-B-l 



Title: Rotary Cup Burner 



Objective: ^ • • *. ^ 

V. Be able to perform routine service and maintenance oi] a rotary cup'b^urner. < 

Appar^itus: 

1. Rotary cup burner 

Procedure: 

1. Secure burner; then check with instructor before proceeding. 
Mark fan housing cover, and rempve it. j 
Clean the fan and housing making sure that the line to the air switch is open 
and also check to see if the primary air damper is clean. - 
Remove the bumeV cup, and clean it taking care not to damage the parts. - 
Remove the oil solenoid valve and the burner tube. , - 

Clearv the solenoid valve and the. burner tube. • \ ' ' . 

Check^^e belts and pulleys for wear. Replace if needed. 
Replace cj^rner tube and solenoid valve using a "new gasket. 
Replace the burner cup. 



2. 
3. 



4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



Replace the fan housing, and check for the correct alignment. 
Check for correct operation of the air switch/ 



Assignment: ' . . ' . 

1. Follow the above procedure; check with instructor^after steps 1 and^?.- 

2. The instructor will examine completed wCrk. ^ 

3. Be prepared to answpr all questions pertaining to the routine maintenance of a 
rotary cup burner,!'^^ 
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' ^ ASSIGNMENT 16-B-2 

1 Title: Air Atomizing Burrver 

objectives: * * ^ ' \ \ 

1. Be able to cle^n the burner assembly on an air atomizing burner. 

2. Be able to clean the air filter on an air atomizing burner. 

Apparatus: 
, 1. Air atomizing burner 

Procedure: 

1. Secure burner; notify instructor before proceeding. 

2. Disconnect oil and gas lines. 

3. Remove bolts connecting burner assembly to fan housing. 

4. Remove burner assehibly; carefully disconnect wiring to the electr&des. 
5/ Clean the burner assembly housing. 

6. Clean the burner assembly. 

7. Check the electrodes fof the proper clearances. Reset electrodes if clearance is 
incorrect. . * ^ ! 

8. Replace* burner assembly, connecting electrodes as the burner assembly is being 
inserted into the housing. , - 

9. ' Replace bolts in cover. 

10. Connect oil and gas lines to the burner assembly. 

11. Remove and clean air filter to the air compressor. ^ 

12. Renew oil in the filter and replace filter element. . * » 

13. Clean outside of burner Completely. 

Assignment: ' . 

1. Follow the above procedure, and notify instructor if you have any problems. . 

2. Be prepared to discuss all phases of the removal, cleaning, and assembling"^ of the 
burner assembly. 




ft, -, • 
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ASSIGNMENT* 16-B-3 

Title: Gas Burner ' • . * 

Objective: » r . . 

J. Be able to clean the blower and butterfly valve on a gas burner. 

Apparatus: . * - ♦ ; . ^ *. 

1. Gas burner 

Procedure: * ^ 

1. Secure burner; have instructor check ppwer supply before proceeding. 

2. • Remove the blower from its housing. i 5 

3. Cleai> the blower and the blower housing. 

' 4. Replace blower; check for correct movement. 
, 5. Gltan and cheese for free movement of the butterfly valve. 
6. clean complete burner. 

Assignment: • . . ^ ^ * 

1. Follow the above procedure and have your instructor inspect the finished work. 

Be prepared to discuss all phases^ of the removal, cleaning, and assembling of the - 
blower and the butterfly valve. ^ 



\ 

A 



: I 
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ASSIGNMENT 16-C-l \ 
^ Title: Valve-Stem Packing 



\ 



Objectives: 

1. Be ab^e to measijre the valve-stem packing. ^ , / ^ 

2. Be able to cut tl^e valve-stem packing. / , 

3. N Be able to pack |a valve stem 



\ 



Apparatus: 

1. Valye * , ' , 

2. Valve-stem packing 

Procedure: ^ j 
l^You will be assigned a valve to pack. 
2. Secure, valve so that it is slafe to repack. . 

3*. Remove packing gland nuts, and slide gland back to expose, old packing. Chase 
threads if needed. " \ . 

4. Remove all old packing from tke packing box. (Check for any small particles.) 

5. Clean stem of valve with crocus cloth or cleaning fluid. 

6. Take the inside and oUtside measurement of the gland. 

7. T© determine packing size, calculate: 

Outside -Inside ^ Packing §ize 

Using the correct- type and size packing, cut the required number of rings 

needed for the valve. • _ 

Note: Each ring must butt dfter going around the valve stem. 
' ^ 9. Insert first ring with the opening at the top; then successive rings are 120^ apart 
in a clockwise direction. 
10. Replace gland and nuts. Insert gland at least 1/8". 

Assignment: 

1.. Ask the instructor to check your work after you have secured the valve. 

2. Be prepared to discuss how you are going to remove old packing to take 
measurements and to repack the valyci 

3. instructor will inspect the completed valve. 
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ASSIGNMENT 16-C-2 
Titl^; *'Sump Pump 



Objective: I 

L Be able co assise in the ijourine maintenance of a sump pump. 

-Apparatus: 

L Sump pumps in the boilerroom 



Procedure: ' ^ t 

1 You will assist a! senic r/engineering student-in the servicing of an assigned sump 
X pump. 

I 2. Check to make sure al power has been ciscontiected from the pump. ' r 
I 3. You will assist in disconnecting the eleci^rical and piping connection's from the 
f pump. 

4. Set up the hoist and tfce necessary slings to- raise the pump. 

5. Remove hold-down bo ts from sump. 

6. Raise pump slowly^ ch ;cking to see if all connections have separated properly. 

7. Raise pump; then lower it onto the spaie provided on the floor. 

8. Clean pump completelv. 

9. Check the following after the pump ha* beerr cleaned. 

a. Lubrication fittin ^s and lines 

b. Bearings for wear and free movem 

c. Impeller /or wear| free movemen 

d. Casing for gaskets and bcoken beltS-^ — 

10. Pump has to be exam ned by the instrictor at this point. 

11. Replace pump taking jcare not to damage lines or fittings. 

12. Reconnect electrical and piping connection^ to the pump. 

13. Test run pump with the instructor present. 

Assignment: " / I 

1. You will follow tne procedure outlined above Nv^orking with and undei^ the 
• direction of a seniof cnginceririg-studcjnt. 



nf- ^ 

r rubbing 
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